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Application op electricity to tunneling. 

The progress that has beeD made in recent years permits 
now of executing the most varied works, thanks to the trans- 
port of motive power by means of dynamo electric machines. 
For the piercing of subterranean galleries in mines, in tun- 
nels, etc., the new process is called upon to render the most 
eminen t services and suppress those cumbersome or too primi- 
tive apparatus that we have hitherto been obliged to employ. 

As regards boring, certain rocks present great difficulties, 
and for this reason the systems adopted differ according as 
the galleries are to be opened through crystalline or non- 
crystalline or refractory rocks. The first include quartz, 
granite, and limestone ; the second, clay, chalk, coal, etc.; 
and the third, porphyry and hard rocks. 

In cases where the rocks are intractable and refractory it 
is necessary to have recourse to explosives, and to drill blast 
holes, which are then charged in different ways. The others 
may be attacked with iron or steel tools, such as the pick 
and rivelaine. 

When it becomes necessary to use powder, holes have to 
be drilled two to four centimeters in diameter and from 
0'3 m. to 1 m. in depth, into which are introduced cartridges 
that are afterwards ignited by a fuse. In order to form 
these holes recourse is had to a steel jumper and a hammer. 
In measure as the work goes on the hole is filled with sand 
moistened with water. Finally the contents are removed 
with a scraper, the cavity is dried with oakum, and the car- 
tridge is introduced and rammed down with clay. Formerly 
the primer was pulled out by means of a string, but as this 
was capable of occasioning accidents, it has for a long time 
been customary to employ a slow match so as to give the 
workmen plenty of time to get out of the way after it has 
been lighted. For tamping, it was formerly the practice to 
use a hollow tamping bar, which permitted of the passage of 
the fuse through it without compression. At present, opera- 
tions are much simplified by the use of compressed powder, 
which is to be found in the market in ready-made cartridges. 
The quantity of powder to be used is from six to seven .kilo- 
grammes per cubic meter of quartz to be blasted. 



For refractory rocks dynamite is much better, but costs 
more. According to circumstances, we employ three num- 
bers of this, which differ in their composition. The first 
contains 75 per cent of nitro-glycerine ; the second. 55 per 
cent, and the third, 40 per cent. We may also use gummy 
dynamite; which contains as much as 95 per cent of nitro- 
glycerine. By these means we not only obtain a fracture, 
but the rocks are shivered to atoms and may therefore be 
more quickly removed. 

When it is desired to drill sloping holes rotation is substi- 
tuted for percussion, and then the tool used is a sort of pipe 
that carries at its extremity a ring provided with steel teeth. 
But this process is extremely slow, and the diamond drill 
answers much better. This consists of a steel tube whose 
terminal crown is armed with teeth made of black diamond. 
The debris removed pass through the central aperture, and 
the desired result is attained much more quickly. 

In drilling slanting blast holes it is necessary to measure 
by eye the line of least resistance in order to determine the 
quantity of powder to be used in cases where granitic rock 
is being operated upon. For lines of least resistance 
of 0'6 m., 09 m., 12 m., and 15 m., the charge should 
be respectively 102, 378, 906, 1,750 grammes. In sum, 
the charge should be approximately equal to half the 
cuhe of the line of least resistance expressed in deci- 
meters. 

In horizontal galleries the work begins by an excavation, 
and above this the blast holes are drilled. 

Numerous systems of rock drills have been employed, and 
up to the present time they have been run with compressed 
air. One of the principal is that of Dubois Francois, in 
which the rotation of the drill, instead of being continuous, 
is made alternating by means of a ratchet wheel and clicks. 
For excavating the shafts which permit of descending to 
the point where the subterranean galleries are to be opened, 
the same processes are employed, the rock being cut out in 
the center and blast holes being drilled all around. 

Rock cutting, which is employed only in large exploita- 
tions, is performed by rock drills — apparatus which move 



on rails and which are provided with a revolving toothed 
wheel. Of these machines, which are capable of operating 
only in a gallery that has already been commenced, one of 
the principal is Winstanley's. These apparatus yield es- 
pecially important results in cases where soft strata are 
operated upon; as for example, in such work as that of the 
Channel Tunnel, where the density of the material is 
scarcely greater than that of Stilton cheese. But machines 
of this kind are always cumbersome, and their starting gear 
quite complicated. By the use of electric processes the re- 
sults obtained are more satisfactory from every point of 
view. 

The accompanying engraving shows how a dynamo ma- 
chine is employed for drilling blast holes. The apparatus 
is mounted upon a base provided with wheels, and, in a 
well conducted exploitation, these latter are placed upon 
rails which are laid in measure as the work progresses. 
The base carries four threaded uprights, which pass through 
the lower patt of the frame, so that the machine may be 
firmly fixed by nuts and raised by wedges to variable 
heights. To the axis of the machine there may be fixed a 
steel drill or other boring tool, which is set in motion by 
the motive power from a generating machine outside of the 
gallery, and connected with the other by electric conduc- 
tors. This is, as may be seen, a transportation of power to 
a short distance by means of electricity. 

At the International Exhibition of Electricity, in 1881, an 
apparatus of this kind was shown by Mr. Taverdon. In 
sum, electricity now permits of doing away with apparatus 
run by steam or compressed air, and gives us machines that 
are much less cumbersome and thatare consequently capable 
of being easily managed, a thing that is of great importance 
in mining operations. The use of electricity will prove very 
economical when the motive power can be furnished by any 
waterfall in the vicinity of the scene of operations, and a 
complete illumination of the works may be effected by means 
of an electric distribution furnished by the same generating 
machine that actuates the apparatus employed for drilling. 
— La Lumiere Eleetrique. 
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THE NULLIFICATION OF THE PATENT LAWS. 

It is a common averment of inventors that in the absence 
of a reasonable hope of substantial reward, made possible 
by the exclusive control of their inventions as guaranteed by 
the patent laws, they would rarely have the will or the 
ability to devote to the practical development of their ideas 
the time and labor and money usually necessary for their 
realization. 

Accordingly, to lessen in any way the stimulus which the 
law gives by protecting patentees and manufacturers under 
patent rights, is to strike at the very heart of the system as a 
means of encouraging useful inventions. If inventors can- 
not enjoy the fruits of their labors in this .direction, they 
will naturally turn their thoughts into other channels, and 
that would be equivalent to a suspension of all progress in 
American arts, and our speedy decadence as a manufacturing 
nation. And seeing how largely our agricultural interests 
are bound up with and dependent upon our manufacturing 
interests, it is obvious that our pre-eminence in this field also 
would not be long sustained, if our inventors were to lessen 
their efforts. 

There would be little need of reciting undisputed truths 
like these, if the urgency of private interests did not con- 
tinually tureateu to override public interests, and the desire 
to gain favor with local powers induce legislators sometimes 
to act without due regard for the larger interests of the 
nation. 

Under the guise of amendments looking to the correction 
of real or pretended evils in the working of the patent laws, 
Congress is annually beset with bills that would practically 
nullify the most beneficent features of the patent system. 
Not the least dangerous of these attempts to break down the 
legal safeguards of the rights of patented property are those 
which would make a very elastic and undeterminable " good 
faith " a pretext for invading the rights of patentees. House 
Bill No. 1,081, introduced by Mr. Ray, of New York, is a 
fair example. Its caption is : 

"A bill to provide for the protection of bona fide manufac- 
turers, purchasers, venders and users of articles, machines, 
machinery, and other things for the exclusive use, manufac- 
ture, and sale of which a patent has been or hereafter may be 
granted." 

Assuming that the existing laws are inadequate for the 
protection of the parties described, nothing would seem more 
fair and reasonable than the enacting of a law to that end. 
Unfortunately it is not that end, bat the reverse which the 
bill in question would secure. Everything turns on what a 
"bona fide " manufacturer or user may be. 

In all sincerity, the only man who can manufacture a 
patented article in good faith is he in whom is lawfully vested 
the right to manufacture it, as provided by the patent laws. 
Whoever has not properly acquired such right, or has not 
substantial reasons for believing that he has lawfully ac- 
quired it, cannot possibly proceed in good faith to manu- 
facture an article presumedly the exclusive property of 
another. 

In the face of this obvious truth the bill in hand calmly 
bases good faith on the absence of a written notification by 
the patentee of the existence of the patent. The first sec- 
tion of the bill runs thus: 

" Be it enacted by the Senate and House of Representa- 
tives of the United States in Congress assembled, that no 
person, corporation, or joint stock association, who shall in 
good faith purchase, use, manufacture, or sell any article, 
machine, machinery, or other thing for the exclusive use, 
sale, or manufacture of which any patent has been or here- 
after may be granted to any person, persons, or corporation 
whatever, shall be liable in damages and otherwise for an 
infringement of such patent until after wrilten notice- of the 
existence thereof shall have been personally served on such 
person, persons, or corporation, as the case may be, and 
such infringement shall thereafter continue." 

Under a law like this what chance would the majority of 
patentees have of reaping any benefit from their inventions? 
A string of pirates from Maine to Oregon could, separately 
or in collusion, flood the market year after year with 
pirated inventions, taking anything and eveiything they 
chose, and yet never lay themselves open to a suit for dam- 
ages or transgress the law by continuing to manufacture 
after being formally warned to desist' In a large class of 
profitable novelties the demand is expected to be very 
limited as to time; with all these the established manufac- 
turer, on the lookout for such thThgs and helped by the Offi- 
cial Gazette, could supply the trade sbefore the inventor 
could turn himself. And with more serious things the pa- 
tentee would be quite as much at a disadvantage. Unless 
gifted with fore-knowledge absolute, with omniscience and 
omnipresence thrown in, it would be absolutely futile for 
him to try to protect his property 'from such organized in- 
vasion "in good faith "! 

What would be thought of a legislator who should seri- 
ously propose a general law exempting from penalty for 
robbery all who could plead that the rightful owner had 
never served them with a written notification of ownership? 
The rights of patented property are as real as those of any 
other species of property, and the injustice of wantonly in- 
vading them is as clear as in any other case. To legalize 
such injustice as proposed would be morally as atrocious 
as it .would be constitutionally unwarrantable. Better 
abolish the patent system at ouce than take inventors' money 
for letters patent which would serve only to facilitate the 
operations of infringers upon the " exclusive privileges " 
nominally granted. 



Scarcely less fatal to all that is valuable in the patent 
laws are such measures as are proposed in House Bills num- 
bered 311 and 419. The latter provides that "hereafter in 
any suit brought in any court having jurisdiction in patent 
cases for an alleged use or infringement of any patented 
article, device, process, invention, or discovery, where it 
shall appear that the defendant in the suit purchased the 
same in good faith for his own personal use from the man- 
ufacturer thereof, or from a person or firm engaged in the 
open sale or practical application thereof, and applied the 
same for and to his own use, and not for sale, if the plain- 
tiff shall recover a judgment for five dollars or less as 
damages, the court shall adjudge that he pay all costs of 
suit; and if the plaintiff shall not recover the sum of twenty 
dollars or over, the court shall adjudge him to pay all his 
own costs, unless it shall also appear that'the defendant at 
the time of such purchase or practical application had 
knowledge or actual notice of the existence of such patent." 
The first section of No. 311, introduced by Mr. Calkins, 
of Indiana, is substantially the same as the foregoing, but 
the second goes further and provides that at the commence- 
ment of the suit the plaintiff shall give bond to pay all costs 
and attorney's fees adjudged against him; and if the defend- 
ant shall finally prevail, the court shall allow costs and a sum 
not exceeding fifty dollars for counsel fees to the defendant. 
Also that a failure to give such bond shall be ground for the 
dismissal of the suit. 

Bearing in mind the fact that a very large proportion of 
all patented articles are sold for less than twenty dollars, it 
goes without saying that a law like either of those we have 
cited would deprive a very large class of patentees of any 
hope of profit from their inventions. With such marked 
and positive discrimination against them in the courts, not 
one patentee in ten could afford to defend his rights against 
infringement. 

Let the reader run over in his mind the all but endless list 
of articles of utility, convenience, comfort, and adornment, 
not exceeding twenty dollars in price, that go, for example, 
to the furnishing of his home; add those used in the con- 
struction of the house or employed in making its furniture; 
add the multitude of patented implements, machines, and 
materials used in the production and marketing of the daily 
food supplies of the table, by the various manufacturers of 
textiles, clothing, and other necessaries, conveniences, and 
luxuries, of less than twenty dollars cost, that help to make 
modern life what it is. 

Review in short the entire range of the useful arts, and 
note how largely they produce or employ patented arti- 
cles and processes thai would be practically outlawed by the 
twenty dollar test, and then try to estimate the injury that 
would fall upon our productive industries in censeqrrerrceTrf 
depriving such properties of the protection which the law 
now properly affords. Almost every industry would be im- 
paired, and the prosperity of every manufacturing establish- 
lishment would be endangered. 

And what excuse can be given for the proposed invasion 
of property lights and disturbance of legitimate enterprises ? 
Simply that misinformed, careless, or designing purchasers 
and users of patented articles improperly obtained have 
been subjected to inconvenience and loss through suits for 
infringement at the hands of the rightful owners. In some 
cases unquestioning good faith has no doubt brought hard- 
ship to unintentional infringers ; but their loss is as nothing 
compared with that which would certainly accrue to equally 
innocent patentees through the operation of the proposed 
amendments ; and the wronged patentees would not have 
the easy means of protecting themselves that the infringers 
now have by exercising due caution with regard to what 
they buy and use. Instead of making ignorance an excuse 
for infringements, it would be far more equitable to ad- 
judge the losing defendant to pay all costs of suit unless he 
could satisfy the court that before purchasing or using the 
article or process he made diligent search and examination 
in the Official Gazette and among the printed patents, and 
failed to find the patent in question. 

It may be urged that the innocent purchaser cannot afford 
the time and trouble of investigating the legal rights in- 
volved in the thousand and one patented inventions he may 
wish to use. It is not necessary that he should investigate 
them, provided he makes it a rule not to buy such things of 
unknown and irresponsible sellers. Such reasonable caution 
on the part of buyers would soon spoil the trade of " patent 
sharps," and prove of immense advanlage to all legitimate 
manufacturers under patent rights, while practically doing 
away with any real evils in this connection, the correction 
of which is popularly demanded. To seek their correction 
through such measures as are now before us would simply 
rob a score of Peters to pay one Paul for losses which he 
has no good reason for incurring. 

Yet absurdly, even outrageously, unjust and impolitic as 
the proposed measures may be, they are before Congress ; 
and there is danger that, in the multiplicity of bills to be 
acted on, and through the skill with which their mischie- 
vous measures are. hidden under a plausible phraseology, 
there may slip through some that shall grievously affect the 
security of patents and manufacturers' rights under them. 

In the emergency it would seem highly desirable that our 
inventors aud manufacturers should impress upon their 
senators and representatives in Congress the importance of 
the issues at stake and the need of watchfulness. 

A sufficient number of well put and well directed commu- 
nications and remonstrances now may prevent much mis- 
chief by and by. 
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MAGNETISM IN CITIES. 
It has long been known tuat iron when subjected to re- 
peated blows and shocks, while under the influence of a 
magnet, attaius permanent magnetic qualities. Soft iron of 
pure quality is affected very little in this way, whereas im- 
pure wrought and cast irons are capable of being perma- 
nently magnetized to a considerable extent. 

As early as the year 1600, Gilbert experimented in this di- 
rection by placing bars of iron in the magnetic meridian and 
striking them with a hammer. It would require very little 
imagination, therefore, to suppose that, in a busy city con- 
taining iron structures of all kinds, the latter should pos- 
sess magnetic qualities, since they are constantly subjected 
to shocks and vibrations produced by traffic. 

Such, indeed, is the case, and we propose to give here the 
results of a few experiments, made with the view of deter- 
mining their character aud extent. The results demonstrate 
anew the powerful magnetic inductive action of the earth, 
a-nd show some curious facts. It may be well to remark 
that in what follows polarity is always designated with re- 
spect to the needle, the end pointing toward the north being 
called north pole; accordingly, therefore, the polarity of the 
northern hemisphere will he south. 

The instrument used in these trials consisted of a survey- 
or's compass; the needle being about four inches long and 
delicately mounted, so that even very slight indications of 
magnetism were observed by it. 

The first object investigated was the structure of the ele- 
vated railroads in New York city. For those not acquainted 
with them it might be well to explain that they consist essen- 
tially of wrought iron posts, or columns, which support 
trusses or open beams, upon which the tracks are 
laid. 

Beginning with the posts, an examination of a large num- 
ber of them showed that with very few exceptions they 
possessed magnetism, and that their lower extremities were 
north poles, without a single exception. The examination 
extended in various directions in the city, and posts distant 
seven miles from one another showed the same polarity. It 
was also observed, that while some gave very strong indica- 
tions, others gave very little, but not one showed south po- 
larity at the ground. So also did the cast iron foundation 
blocks show decided north polarity. 

An examination of the superstructure showed that all ver- 
tical posts were more or less permanently magnetized, their 
lower extremities being north poles. Thus the cast iron col- 
umns which support the roofs of the stations showed this 
property to a remarkable degree, as did likewise a stove in 
the waiting room at the station. A screen of half inch iron 
rods showed the same property; here also the end of a gas 
pipe showed south polarity, 

As regards the trusses which stretch from post to post, it 
was found that they were magnetized in such a manner, that 
their tower chords were north and their upper south poles. 
They constitute, therefore, long magnets with poles in the 
direction of their breadth instead of their length, as is gene- 
rally the case. The same Ihing was observed on the trusses 
supporting the stations, which lie at right angles to the ones 
first mentioned. 

This peculiarity of magnetization in the'direction of the 
breadth of iron and steel bodies is a great deal more com- 
mon than is generally supposed, and occurred in a case 
where it was least expected, as will be shown presently. 

The writer's attention was next occupied by the Brooklyn 
Bridge; entering at the New York side, a few minutes' walk 
brought him to the cables on either side of the promenade. 
Selecting the most convenient parts of the cables, viz., the 
tops, or upper sides, and testing them, south polarity was 
shown in both of them. It was natural, therefore, to sup- 
pose that the Brooklyn ends would be north poles. Continu- 
ing our walk across the bridge and testing the cables at the 
center of the span, but also at the top, it was found that 
they still possessed the same polarity. At the Brook- 
lyn end the cables showed the same indications. Struck by 
this apparent paradox, the idea immediately suggested itself 
that the cables were not magnetized in the direction of their 
lengths, but, on the contrary, in the direction of their dia- 
meters. 

Testing, therefore, the bottom or under side of the cables 
it was found that in every instance north polarity was indi- 
cated ; this was the case both on the New York and Brook- 
lyn ends as well as in the middle, which leaves no doubt as 
to the correctness of the conclusion, that the cables are 
magnetized diametrically. Careful observation showed that 
the points of greatest intensity lay opposite each other in 
the line of the magnetic dip, about 76° in this locality. As 
regards the rest of the iroo work on the bridge, it showed 
the same properties as that of the elevated railroads. 

A further confirmation of this peculiarity was established 
by an examination of the rails in the yard at the Grand Cen- 
tral Depot, where they are subject to the frequent shocks of 
heavy locomotives. These rails are of steel, and show the 
greatest irregularities as regards their magnetic qualities, of 
which they are possessed more or less. Thus, for instance, 
some were found to be magnetized lengthwise; others, again, 
like the bridge cables, according to their breadth. In the 
latter case the top of the rail would invariably attract the 
north end of the needle, while the bottom attracted the south 
pole. The distance between these two positions being only 
four inches shows how marked the indications were, as the 
needle was completely swung around through an angle of 
180°. This effect took place especially in the vicinity of 
switches, where connecting rodsjoined both rails. All rails 



free from contact, such as guard rails, were found to possess in machine dies, and to form the elbow wiih a perfectly 

magnetism at their ends only. | square turn the wire is actually upset cold at the bend. 

The examination extended also to iron buildings and mis- ] Other instances of the malleability of cold wrought iron are 

cellaneous iron work in the city. Several buildings with ! given in the heading of cut nails and iron rivets, but usually 



cast iron fronts were examined, and showed that at the 
groundtbey were north poles and contrary at the top. Again, 
a beam in one of the warehouses now building under the 
arches of the Brooklyn Bridge was magnetized in the direc- 
tion of its breadth. The Grand Central Depot consists of 
iron arches whose extremities at the ground are north 
poles. 

The lamp posts about town showed marked magnetic 
properties, as did also the hydrants. All their upper ex- 
tremities are south poles. In the case of the former, the 
neutral line was found to be on an average at about 12" from 
the ground, while in the latter it was close to it, and some- 
times below. In buildings heated by steam, the radiators i 



this sort of work is kept within narrow limits as to size of 
material. Yet a large tool making establishment in New 
England has built a number of heading machines on foreign 
orders that made conical and flat heads on bars of iron 
three-quarters of an inch in diameter. These heads were as 
clean and as free from cracks or fraying as if formed from 
the red hot bar, and the projection of the head on each side 
was slightly less than one-quarter of an inch, making a head 
one and a quarter inches diameter. The heading machine 
forsuch work as this must, of course, be of enormous strength 
to resist the blow and pressure that would upset a three- 
quarter inch bar to such an extent. 

Wrought iron has another quality when cold — that of be- 



were found to be magnetized, with north polarity at the hot- j ing welded — a quality that in some instances makes trouble, 
torn. Instances could be multiplied indefinitely, but those l but in others is utilized. Where iron washers have been put 
mentioned will suffice to show that it would be well nigh { in the step of an upright shaft carrying a heavy wheel with 



impossible to procure a piece of iron entirely free of mag- 
netism. 

The explanation of all these phenomena is very simple 
when we consider that the earth is a great magnet, the south 
pole of which is in our hemisphere. Every piece of iron 
and steel held vertically will therefore have north polarity 
induced in its lower end, which will become permanent un- 
der suitable conditions. By referring back it will be seen 
that this law has been uniformly followed, since all the ex- 
amples given showed north polarity at their lower ends. 
As regards the Brooklyn Bridge cables, the explanation for 
their case and similar ones is to be found in the fact that 
they lie nearly east and west, in other words, at right angles 
to the magnetic meridian, consequently the direction in 
which they would tend to magnetize is that of their 
diameter. 

All these investigations are what might be called qualita- 
tive, in so far as they only show the disposition of magnet- 
ism existing in the bodies mentioned. We reserve for a 
future article, therefore, an account of the extent of this 
magnetization and the exact effects upon the needle due to 
these and some other causes which exist in New York city. 



A BLOW AT THE INDUSTRIES OF INDIANA. 

Mr. Calkins, representative from Indiana, has introduced 
a bill into the House of Representatives which, if it be- 
come a law, may work the most serious results upon the 
industries of the whole country. This bill (H. R. No. 811) 
provides that in cases where parties are sued for infringe- 
ment of patents, the plaintiff or patentee shall pay the costs 
of the suit, if the damages awarded are less than twenty 
dollars. 

The effect of such a law would be to almost completely 
counteract the object for which patents are issued. It must 
be evident that by far the larger number of patents issued 
are upon articles whose entire value is less than twenty 
dollars. In every case of a suit, therefore, the burden of 
costs would rest upon the patentee. He would thus find it 
cheaper to allow the infringement rather than prevent it; or 
in other words, his patent is less thau worthless. 

Let us see the effects of this upon Indiana alone. Her popu- 
lation is at present 2,000,000, and while in 1860 the num- 
ber of her manufacturing establishments was estimated at 
5,500, it is at present estimated at 12,000. Now by referring 
to the Patent Office reports of inventions it would be almost 
impossible to mention a single industry which is not in one 
way or another protected by a patent, and there have been 
issued to citizens of Indiana alone between 6,000 and 7,000 
patents, which are still in force. The injury which Mr. 
Calkins would work on his own constituents might amount 
to large sums. 

What is true in the case of Indiana holds good for the rest 
of the States. It is due, largely, to the influence of our 
patent system that our industries have attained to their pre- 
seut growth, and anything interfering with the former will 
certainly militate against the latter. " It is almost self-evi- 
dent,'' says an able American author, "or at any rate sus- 
ceptible of proof, that the magnificent material prosperity 
of the United States of America is directly traceable to wise 
patent laws and their kindly construction by the courts." 

Mr. Calkins lately asked unanimous consent for immedi- 
ate consideration of his bill, but objections having been 
raised, his motion was tabled. 

In the mean time it would be well for the holders of pat- 
ents in Indiana to send in written protests to their represent- 
atives in Congress, while manufacturers and inventors gen- 
erally ought to use every effort to defeat such manifestly 
unjust and destructive enactments as H. R. number 311. 

« i n » 

WORKING COLD WROUGHT IRON. 

Unless the iron is of small diameter, as wire, and makes a 
considerable circle in bending, it is usually believed that it 
should be heated to be worked. But if the wire is of tough 
iron it may be worked as closely when cold, if not as easily, 
as though heated. Familiar instances are the small articles 
known as " bright wire goods.'' These are staples, hooks, 
rings, screw eyes for picture frames, angle hooks, and many 
similar articles. Some of jthese undergo as square bending 
as would be possible if they were worked when red hot, as 
the angle hooks, which are either pointed to be driven or 
threaded to be screwed ; the angle being perfectly square 
without the suggestion of a curve. These hooks are made 



a view of dividing the friction, they have sometimes become 
welded solidly, so thoroughly united that not even heating 
them would separate them. Harness rings of iron wire and 
others for hand bags are solidly welded when cold by plac- 
ing the formed ring in a die a trifle smaller in diameter 
than the ring, and bringing a corresponding die with great 
pressure on the ring, forcing the ends of the wire together. 

^ < ■ > » 

RESTORATION OF AMERICAN SHIPBUILDING. 

An interesting and able essay on this subject, written by 
Mr. George B. Butler, has been issued by the Union League 
Club of New York. 

The points which it seeks to bring forward are that this 
country ought to providemeans and establish laws by which 
our ocean trade should be done in American ships. After giv- 
ing an outline of the decline of our shipping, it suggests the 
means by which the supremacy of the United States could 
be re-established on the sea, as regards both merchant marine 
and navy. The arguments are essentially the following: 

1. We should not buy foreign ships, but depend upon our- 
selves for whatever is necessary for support, defense, or 
war. 

2. Foreign vessels should not be encouraged to transport 
our postal matter and home production. 

8. That, following the example of other countries, we 
should resort to subsidies. 

4. We must modify our navigation laws in favor of our 
own flag, whether subsidies are granted or not. 

In addition it declares that the Naval Academy at An- 
napolis should be enlarged so as to include shipbuilding, 
both practically and theoretically, in order that not only the 
government, but private establishments, shall be provided 
with skilled minds. 
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A Substitute for Transfusion of Blood. 

William T. Bull, M.D., Surgeon of the Chambers Street 
and New York Hospitals, says the use of saline injections 
in Asiatic cholera in the early part of this century demon- 
strated the safety of such a procedure, aDd likewise its 
inefficiency in checking the career of that disease. Within 
a few years, however, this method has risen to the level of a 
life-saving measure, as a substitute for the transfusion of 
blood in conditions of acute anaemia and collapse. Of nine- 
teen patients who have been subjected to the operation, 
when at the point of death, thirteen have entirely recovered; 
in three death was averted, but occurred later; and in the 
remainder only a temporary improvement was effected. 

I have employed the solution as used by Szumann and 
also recommended by Sch warz, consisting of water, § xxxij. ; 
common salt, 3 jss. ; carbonate of soda, grs. xv., and in 
place of the irrigator a tubulated bottle with rubber tubing 
and canula attached, and have had distilled water at my 
disposal in but one case, when a two per cent salt solution 
was injected. The average duration of the injection has 
been fifteen minutes. 



Columbia College has been presented, by Mr. Lewis M. 
Rutherfurd, one of the trustees, with a set of astronomical 
instruments valued at $12,000, and a further sum to cover 
cost of moving and setting them up. They include a 13- 
inch equatorial refracting telescope, with mountings and 
clockwork complete ; a photographic correcting lens and 
accessories, which when in their proper place make the 
equatorial a photographic telescope for moon and star work; 
two micrometers for double-star work, and one very fine 
micrometer, measuring star plates, now being used by Dr. 
B. A. Gould, at Washington ; an excellent transit, made by 
Stackpole Brothers; and a fine sidereal clock. Mr. Ruther- 
furd is an enthusiastic amateur astronomer, and has an ob- 
servatory adjoining his residence in this city, which is well 
provided with astronomical apparatus. 



To Render Leather, Paper, etc., Impermeable.— 
M.M. Huleux and Dreyfus advise the employment of the 
following mixture, which operates according to the quantity 
and proportion of the materials added: 

Grammes. 

White or yellow wax, first quality 1000 

Burgundy pitch : 60 

Oil of arachide 80 

Sulphate of iron 50 

Essence of thyme , 80 
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PROCESS OF AND APPARATUS FOR BLOCKING ICE. 

The accompanying engraving represents inventions relat- 
ing to a process of blocking ice when it is thin by putting 
one or more cakes together and allowing them to freeze, 
thereby forming blocks sufficiently thick to house; and also 
to an apparatus for thus blocking. A cake of ice of con- 
venient size (say 11 by 33 feet) is cut from the main field, 
and pushed down and sidewise beneath the field, being kept 
from moving inward too far by pins placed in holes bored 
in the main field the width of the cake, or 11 feet, back from 
the edge of the field. One or more holes are then bored 
through the field above the cake, and pins inserted to hold 
the cake in place, after which the first pins are removed. 
Another cake is then cut from the field and treated in the 
same way, the ends of the two fitting close 
together. Any number of cakes may be 
treated in this way, cut from the main field, 
and floated out of the way, being made fast 
by ropes or other means. When the tier of 
ice thus formed has become frozen into a 
solid mass, it is cut into blocks of the desired 
size for housing. Grooves or recesses may be. 
formed in the cakes which are forced beneath 
the main field, for the purpose of allowing 
water to run in, which, by freezing, more 
perfectly cements the pieces together, so that 
there will be no possibility of their coming 
apart. 

The apparatus for blocking the cakes con- 
sists of a number of longitudinally placed run- 
ners, fastened together by suitable cross 
pieces, and having handles upon one of the 
long sides, as shown. The apparatus is backed 
on to the cake of ice, one or more persons get 
on it, and with suitable instruments, assisted 
by their weight, force down the forward edge 
of the cake. The apparatus is then drawn 
forward until projections or blocks secured 
to the outer runners rest upon or over the 
field of ice, and spikes, fastened in the blocks 
below the projections, engage with the verti- 
cal edge of the field ice. The projections pre- 
vent any danger of the apparatus sinking un- 
der the weight of parties on it, after the cake 
of ice has been moved from beneath it, and the spikes pre- 
vent any end movement of the apparatus as the parties move 
about. The apparatus is held in its forward position by 
ropes secured to the ice by suitable hooks entering holes 
bored to receive them. The other ends of the ropes are at- 
tached to the outer ends of levers fulcrumed to the outer 
bandies of the apparatus, the free ends of the levers engag- 
ing with notches in the inner handles, as shown in the en- 
graving. 

When the apparatus has been thus secured the cake of ice 
is worked from beneath it to its place against the pins, as 
already described. The apparatus is then dis. 
engaged from the ice by removing the free 
ends of the levers from the notches, and un- 
fastening the ropes, when it is pulled on to 
the field of ice and backed upon another cake. 
In order that the apparatus can be moved 
lengthwise it is provided with supplemental 
runners at right angles to the main runners. 
These runners are hung beneath and to the 
cross pieces by rock shafts jourualed in suita- 
ble boxes and secured to the runners by rigid 
arms. The shafts are operated by handles 
held in adjustment by suitable means. The 
runners can be drawn up out of contact with 
the ice, or lowered so as to raise the main run- 
ners from the ice. 

These inventions have been recently patent- 
ed by Mr. George W. Goodell, of Beards- 
town, 111. 



possessed, and consequently wear out in a very few years. 
— Kansas Cily Review. 
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Cost of tbe Great Suspension Bridge between New 
York and Brooklyn. 

The total expenditures for this work, including interest, 
up to the close of the year 1883, are stated to be over 
twenty-one millions of dollars. Probably there is no bridge 
structure in the world of the same small length that has cost 
so enormous a sum. This is doubtless due to the peculiar 
ways the politicians have in New York and Brooklyn of 
squandering time in the execution of public works and 
thereby swelling the costs. The river span of the bridge 
is only 1,600 feet, and the two approaches combined 




GOODELL'S APPARATUS FOR BLOCKING ICE. 

about 3,600 feet more — approximate cost of the structure, 
four thousand dollars per running foot, or three hundred 
and thirty-three dollars per running inch. 



BLOTTER. 

An invention recently patented by Messrs. L. H. Biukley 
and T. H. Wright consists of a device for holding writing 
paper, a blotting pad, and slates, the device being so arranged 
that it can be used for ruling the paper held in it. The board is 
provided at one end with a spring clip for holding the sheets 
of paper. A slate is held on the under side of the board. 



pivoted at its ends to links which are pivoted to the outer 
surfaces of the side bars at their lower ends. In the 
inner edge of the cross piece slides a board having a clip 
passing under the cross piece and forming a pointer on its 
upper surface. This clip prevents the removal of the board, 
but permits of its being moved and adjusted on the cross 
piece. A piece of blotting paper is held on the board by 
springs. A spring finger is pivoted on the upper end of the 
first mentioned board, and passes through a slot in the clip, 
so as to hold the covering board on the paper. 

The construction is clearly shown in Fig. 2. A slate is 
held in a frame provided in its end pieces with tongues 
which slide in grooves in the end pieces, thus permitting the 
slate to slide laterally. The paper holding frame is provid- 
ed at its upper end with two downwardly 
projecting spring legs furnished with prongs, 
that pass into notches in the under side of the 
slate frame, and hold it in place. The legs 
also form a support for the upper end of the 
boa rd. The sheets of paper on the board can 
be ruled transversely by drawing a pencil 
along the upper edge of the blotter board, the 
paper board being moved out as the lines are 
ruled. The pointers sliding over the gradu- 
ated side pieces of the frame permit of easily 
adjusting the board, so that the lines will be 
a regular distance apart. 

If the sheet is to be ruled longitudinally, 
the blotter board is moved laterally, the point- 
er on the cross piece serving as a guide. If 
it is desired to write on the sheets the blotter 
board is swung down, and when the writing 
is to be blotted it can be swung back. If cal- 
culations are to be made while writing, the 
slate can be drawn out laterally. If it is not 
desired to write on the paper but on tbe slate, 
which is on the under side of tbe paper board, 
the blotter is swung down, the paper board is 
swung over it, and moved toward the upper 
end of the frame, when the slate is exposed. 
Both slates may be exposed by swinging the 
paper board down over the blotter. One of 
the sides of the frame is provided with a 
groove for receiving pencils, etc. In the en- 
graving, Fig. 1 is a perspective view, showing the slate lat- 
erally extended, and the blotter board swung back from the 
paper. Fig. 2 is a longitudinal section, and Fig. 3 shows the 
device in use. 

Further information concerning this useful device may be 
obtained by addressing the Rev. L. H. Binkley, of Bloom- 
ingburg, Ohio. 



Ancient Roadways. 

Whether in ancient times better roads and 
pavements were built than at present, or whether 
only the best ones remain, is uncertain, but it is 
certain that some of the remains ofjsuch struc- 
tures found in Rome, for instance, evince engi- 
neering skill and perfection of work in a high 
degree. These were laid out carefully, excavat- 
ed to solid ground, or in swampy places made 
solid by piles. Then the lowest course was of 
small sized, broken stones, none less than three 
or four inches in diameter; over these was a 
course, nine inches thick, of rubble or broken 
stones cemented with lime, well rammed; over 
this a course, six inches thick, of broken bricks 
and pottery, also cemented with lime; upon this 
was laid the pammentum, or pavement, composed 
of slabs of the hardest stone, joined and fitted 
together as closely as possible. This was costly 
— the Appian Way, about one hundred and thirty 
miles in length, having almost exhausted the Roman treasury 
— but it was as enduring as Nature's own work. In Peru and 
Central America similar remains, 1,500 to 2,000 miles long, 
were found by the Spaniards, which, as Prescott says, 
were built of heavy flags of freestone, and in some parts, at 
least, covered with a bituminous cement which time has 
made harder than the stone itself. The roads of modern 
times lack most of the elements of durability which these 




BINKLEY & WRIGHT'S BLOTTER. 



The end of the board opposite that on which is the clip is 
provided on each side with pintles, which pass into longitu- 
dinal grooves in the inner edges of the sides of a frame, thus 
adapting it to slide in and out of the frame, which is open at 
the upper end. Pointers, loosely mounted on the pintles, 
rest on the upper surfaces of the side bars of the frame, which 
are graduated, as shown in Figs. 1 and 3. The bottom cross 
piece of the frame is graduated on its upper surface, and is 



Slovenly Beading. 

The Journal of Progress warns all men, old and young, 
against an evil thing which has been described as the "pre- 
vailing pestilence of slovenly reading." This 
pestilence has laid low many a one who began 
life with excellent prospects. It is ruinous both 
to mind and morals. It is apt even to injure a 
man's business habits and prevent him from win- 
ning success in practical affairs. In time it will 
confound all his faculties; it will destroy bis ca- 
pacity for clear perception, for precise thought, 
and for proper reasoning. It will throw into 
confusion his judgment and his memory. If he 
does not get rid of it he can never become a 
good writer, or do any literary work of any kind 
worth looking at. How many slovenly readers 
are to be found in these times! They will, in 
their slovenly fashion, read a newspaper article, 
perhaps a very excellent one, and when they 
have got to the end of it, or, as they say, when 
they have " looked through it" or " glanced over 
it," you will find that they are unable to give 
any accurate account of its argument, or that they 
do not apprehend its fundamental points, or that 
they have lost one of its links, or that they have 
overlooked an important illustration, or that 
they have failed to seize a word which is the very 
hinge of the writer's thought, or that they have 
wholly misunderstood the drift and purpose of 
the article which they have wasted their time 
in glancing over. These slovenly readers are an 
affliction to careful and correct writers. When 
such a writer sees how his reasoning and his 
language are distorted by them, his mind is apt 
to become ruffled, and every one knows how 
a ruffled mind unfits a man for the work of 
perspicacious composition. We are of the opin- 
ion that the prevailing pestilence of slovenly 
reading is largely due to the slovenly way in 
which children are taught to read at school. 
Teachers must be very careful about this thing; 
they must teach their scholars to read with pre- 
cision and understanding, thinking of every 
word, getting the sense of each sentence, and grasping the 
full meaning of any piece that may be before them. 



Masonry Impermeable to Acids. — Construct with bricks 
which have been previously dipped into very thick boiling 
tar, then lay in a mortar made of resin and a refractory 
sand applied hot, and rub the joints with a hot iron.. 
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IMPROVED DOUBLE MOULD BOARD FLOW. 

Our engraving represents an improved double mould 
board furrowing plow, which is designed to make a furrow 
from twelve to sixteen inches deep in previously plowed and 
prepared land, for planting sugar cane. The essential fea- 
ture of the plow consists in making the mould board so that 
all its horizontal lines from the apex to the rear end are 
straight instead of concave, as heretofore made. 
This form presents the same angle to the earth 
all the way from front to rear, thereby avoiding 
the greater angle along the rear part which causes 
the earth to clog on that part until it Alls up the 
concave to a straight line, making the plow draw 
very hard, not only by the greater friction of 
earth which does slide off, but because of the 
great mass of earth that is pushed ahead of the 
plow by reason of the resistance of the mould 
board. The mould boards are extended higher 
and lower and also further back in order to pre- 
vent the earth from running over or beneath the 
mould board back into the furrow when plowing 
deeply, and also in order that the angles of the 
boards may be made sharper for a given width 
of furrow. 

This plow is now being manufactured by 
Messrs. Dillingham & Co., of Honolulu, Hawai- 
ian Islands, who should be addressed for further 
particulars. 

m i i > » 

Fruit Jellies made without Fruit. 

M. Girard, director of the Paris Municipal 
Laboratory, says that the chemical knowledge applied to 1he 
concoction of spurious foods and drinks is of a very high 
order, and would suffice to make the fortuues of the adulter- 
ators a dozen times over, if applied in an honest capacity. The 
matter which seems to have aroused him of late is a pecu- 
liarly ingenious thing in gooseberry jelly. It appears that 
the article is made entirely of seaweed. The coloring mat- 
ter is fuchsine, and the flavor is given by a compound of 
acetic ether, tartaric acid, aldehyde, and oenanthic. Inspect- 
ors often recognize it from the fact that it is " a little more 
elegant than the genuine article." M. Girard ought to send 
over to a New York grocery if he wants first class jellies of 
all kinds made without the real fruit. 



Poisonous Action of metals upon tbe Microbia. 

To obtain the microbia the author used sea water in which 
a small quantity of peptone had been dissolved. This liquid 
rapidly swarms with microbia. He found the metals fatal 
to microbia in the following order: Meicury, zinc, cadmium, 
copper, nickel, iron (ferric salts), barium, lithium, magnesium 
manganese, ammonium, calcium, sodium, and potassium. 
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DILLINGHAM DOUBLE MOULD BOARD PLOW. 



The poisonous dose for bacteria is in general about twenty 
times greater than for fishes. The author points out the ex- 
tremely poisonous character of ammonium and potassium 
for fishes, while toward microbia they are comparatively 
inert. — Oh. Richet. 

« in t 

PLOW. 
An invention recently patented by Mr. Adam C. West 
relates to the point of a plow, including the colter and share 
thereof, and is designed as an appendage or sheathing to the 



HOSE REEL. 

The hose reel represented in the engraving is so con- 
structed that every part of a hose wound upon it stands at 
an inclination in the line of its length, thereby causing the 
water to drain off from the interior. In the upper surface 
of the base, which may be supported upon legs, is a groove 
provided with a pipe leading down through the base. Ris- 
ing from the base are uprights whose upper ends are secured 
by a cross piece, in the center of which and in the center of 
the base are journaled the gudgeons of the reel head. This 
reel head is made in the form of a truncated cone, and at its 
base is an inclined ledge having a hole through it at its 
thinnest part. Above the cross piece the upper gudgeon is 
provided with a crank by which the head may be revolved 
for reeling up the hose. In reeling, one end of the hose 
is first passed through the hole in the ledge when the crank 
is turned, so that the first coil of hose rests upon the inclined 
ledge. The next coil, coming upon the first, which is held 
at an inclination by the ledge, will also take the same incli 
nation and will furnish an inclined support for tbe next coil, 
and so on. By this arrangement all the water in the hose 





BILLINGS' HOSE REEL. 

will run into the groove in the base and be conducted away 
by the pipe. At the upper end of the reel head is a hook 
for holding the upper end of the hose. By the use of this 
device the interior of the hose is quickly relieved of water 
and kept dry without any extra trouble or attention. 

This invention has been patented by Mr. Albert Billings, 
of Bergen Point, N. J. 

m i $ 1 m 

A Process fob Frosting Glass. — To give glass this ap- 
pearance, it is only necessary to coat it with the following 
composition: Sulphate of magnesia diluted in beer, with a 
little dextrine added. 



WEST'S PLOW. 

cast iron point of a plow, for the purpose of giving thereto 
good, durable steel edges, which may be sharpened as re- 
quired. The point of an ordinary cast irou plow, either 
new or worn out, is covered with an attachment, to give it 
increased strength, durability, and ease in the performance 
of its work, which can be applied by a blacksmith of ordi- 
nary skill at a comparatively small cost. 

A steel covering plate is cut and bent to form the share 
and colter (shown detached in Fig. 2), which may be of any 
desired shape. The share is made to project over the right 
hand wing of the point about one and a half inches, or suffi- 
ciently to give a good, lasting steel cutting edge that maybe 
sharpened if necessary. The whole may be made from a 
mainly triangular shaped plate, except the forward lip end, 
which lies under the detachable cap point (shown at the left 
of Pig. 2), the left hand portion of the plate being bent up 
to form the colter, the front edge of which is sharpened. 
The plate is secured to the cast iron point by the same bolt 
that holds the cast point to the plow, the bolt first pass 
ing through the steel plate, having a countersunk hole in it 
for the purpose, and by any number of rivets passing 
through both the steel plate and cast point, the heads being 
countersunk. The cap point is fitted over the lip end of the 
plate and the forward end of the point. It is formed of a 
steel plate cut into suitable shape, and bent around and weld- 
ed to form a hood or sheath to the forward end of the 
point, and having apiece of steel welded in it at its front 
end, sufficiently large to permit of its being sharpened oc- 
casionally. The solid point of the cap is hardened to give 
it durability. The cap is fitted over the plow point by heat- 
ing it and driving it on. 

Further particulars concerning this useful device may be 
obtained by addressing Mr. Charles V. West, of Bhmcbard. 
Mich. 

Attraction and Repulsion of Bodies In motion. 

Dr. Monkman. — The attraction of a light balanced body 
to a vibrating tuning fork was shown; also the attraction 
between two disks of paper revolving parallel and in the 
same direction. The author showed that two smoke rings 
traveling abreast in the same direction attracted each other, 
and that two paper rings revolving in the same direction 
close together attract, while if revolving in the other direc- 
tion they repel. 



Transmission of Power, 
Will electricity enable us to transmit power in large quan- 
tities more efficiently than other means ? Will it enable us 
to transmit small quantities? These questions were put to 
the Society of Arts, and answered by Professor Osborne 
Reynolds in his Cantor lectures as follows : Thanks to the 
experiments of M. Deprez, we can say that a current of 
electricity, equivalent to 5 horse power, may be 
sent along a telegraph wire one-sixth inch in di- 
ameter, some ten miles long — there and back — 
with an expenditure of 29 per cent of the power, 
because this has already been done. Compared 
with wire rope, this means falls short in actual 
efficiency, ,as Messrs. Hems send 500 horse power 
alonga^inch rope. To carry this amount, as in 
the experiment of Deprez, 100 telegraph wires 
would be required; these wound into a rope 
would make it more than 1*4 inches in diameter, 
four times the weight of Mr. Hems' rope. With 
the moving rope the loss per mile is only 1'4 per 
cent,while with the electricity it was nearly 6 per 
cent; so that, as regards weight of conductor and 
efficiency, the electric transmission is inferior to 
the flying rope. Nor is this all. With the flying 
belt, Mr. Hems found the loss at the ends, in 
getting the power into and out of the rope, %% 
per cent; whereas, in M. Deprez's experiments, 
SO per cent was lost in the electric machinery 
alone, which is very small as such machinery 
goes. But this is not all. No account is here 
taken of the loss of power in transmission to and 
from the electric machinery. Taking the whole result, it 
does not appear that more than 15 or 20 per cent of the 
work done by the steam engine could have been applied to 
any mechanical operation at the other end of the line, as 
against 90 percent which might have beeu realized with 
wire rope transmission. 



ENGINE LUBRICATOR. 
The lubricator herewith illustrated is designed for the cyl- 
inders of steam engines. The hollow stem, K, has a circu- 
lar flange for supporting the glass cylinder, B, which forms 
the sides of the oil reservoir. The tube, E, forming a con- 
tinuation of the stem, passes through the cylinder, and has a 
cap, F, screwed on its upper end for closing the upper end 
of the cylinder. The flange forms a concave bottom for the 
cylinder, and the tube is provided with perforations, G, near 
its upper end, and also with others, H, at the bottom of the 
cylinder, for the passage of air and oil, respectively, in fill- 
ing and draining the cylinder. The upper end of the tube is 
closed by a valve stem, which is made smaller for the most 
part of the bore of the tube, and its lower end is made coni- 
cal to adapt it to close the upper end of the bore, K, in the 
stem, while its upper end is made large enough to close the 
upper end of tbe tube into which it screws. In the stem 
just below the oil reservoir is a two-way plug, L, having one 
way turned into alignment with the bore, K, in the stem, and 
the other way aligning with the bore, M, which is formed 
in the stem parallel with the bore, K, and leading from the 
interior of the oiling chamber, N, to the outer air. The 
plug, L, is made slightly tapering, with a reduced portion at 
its outer end which carries an annular packing nut, P, screw- 
ing on a boss of the stem. The oiling chamber is formed-in 
the body of the stem, and is closed from the steam cylinder, 
into which the stem is to be inserted, by a second plug, Q, 
having a single way aligning with the bore, K, when turned 
to proper position. The reservoir is filled with oil through 




HORN'S ENGINE LUBRICATOR. 

the tube, E, the plug, L, being closed and the plug, Q, 
opened. When filled the valve stem is returned to position, 
the lower plug is closed, and the upper plug opened. Then 
by lifting the valve stenl a given quantity of oil is allowed 
to descend into the chamber, N, forcing the steam therein 
out through the bore, M. The quantity of oil allowed to 
descend from the reservoir is gauged by a graduated scale 
on the glass cylinder. After the desired quantity has de- 
scended, the upper plug is closed and the lower one opened 
to allow the oil to pass into the steam cylinder. 

This invention has been patented by Mr. William J. Horn, 
of 606 West 12th Street, Chicago, III 
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Cblorozone. 

When chloride of lime, or bleaching powder, is decom- 
posed with cold hydrochloric acid, and the chlorine thus 
liberated and mixed with air is passed into a solution of 
caustic soda, it is absorbed and forms a liquid of unknown 
chemical composition. The liquid possesses bleaching and 
decolorizing properties. De Dienheim-Brochowski, of 
Paris, was the first to prepare this liquid, and to it he gave 
the name of "cblorozone." 

Prof. Mill has recently proved, says the Farberei -Muster 
Zeitung, that this substance is not identical with the well 
known bleaching salt called hypochlorite of soda, and which 
one would naturally expect to have formed bythis reaction. 
In fact, it differs from the latter in color, odor, and its more 
energetic bleaching power. 

Cblorozone forms a clear liquid having a specific gravity 
of 1'27, is of a yellow color, and possesses a characteris- 
tic odor. When kept in glass carboys, in a cool, dark 
place, even if very concentrated, it keeps quite well, decom- 
posing but slowly and giving off oxygen. More dilute 
solutions— "cblorozone water" — are more permanent. 

Its remarkable bleaching power is increased by sunlight 
or the addition of acids and bromine. In bleacheries, 
dilute solutions, having a gravity of 1*07 to 1*08, are em- 
ployed. Both this and the concentrated solutions of chlor- 
ozone are commercial articles. 

When cblorozone is used for bleaching purposes, the tanks 
in which the operation is conducted must be lined with 
pitch or asphalt; wood weakens its action, because it is 
itself attacked, and vats made of sandstone are liable to 
cause iron stains. The bleaching follows directly after the 
alkaline bath, first in the cold, then at a temperature of 
120° to 140° Fahr. The wringing, acidifying, and rinsing 
are the same as in the ordinary process of quick bleaching. 

Chlorozone is well suited to replace chloride of lime for 
bleaching cotton, flax, liuen, jute, and hemp, but is not 
adapted to silk and wool. Iu very dilute solutions of 1 to 
400 it is recommended as a substitute for chloride of lime 
in the household and for public laundries, being easier to 
manage and less dangerous, although more efficient. When 
dilute, as 1 to 39, it removed old stains of red wine in half 
an hour. 

It may also be stated that chlorozone is a powerful disin- 
fectant. — Deut. Industrie Zeitung. 

m < » > ^ ■ 

Coloring Soft Solder Yellow. 

When brass is soldered with soft solder, the difference in 
color is so marked as to direct attention to the spot mended. 
The following method of coloring soft solder is given by 
the MetaUarbeiter : First prepare a saturated solution of 
sulphate of copper (bluestone) in water, and apply some of 
this on the end of a.stick to the solder. On touching it with 
a steel or iron wire it becomes coppered, and by repeating 
the experiment the deposit of copper may be made thicker 
and darker. To give the solder a yellower color, mix one 
part of a saturated solution of sulphate of zinc with two of 
sulphate of copper, apply this to the coppered spot, and 
rub it with a zinc rod. The color can be still further im- 
proved by applying gilt powder and polishing. 

On gold jewelry or colored gold, the solder is first cop- 
pered as above, then a thin coat of gum or isinglass 
solution is applied and bronze powder dusted over it, which 
can be polished after the gum is dry and made very smooth 
aDd brilliant; or the article may be electro-plated with gold, 
and then it will all have the same color. 

On silverware the coppered spots of solder are rubbed 
with silvering powder, or polished with the brush and then 
carefully scratched with the scratch brush, then finally 
polished. — Deut. Ind. Zeitung. 



has a complete equipment of engines, boilers, and dynamo 
machines from New York, adequate to 10,000 lamps, in 
position under the shadow o r the great cathedral, without 
so much as a wire or a puff of steam in sight from the 
cathedral itself. Wires in the air, as we have them here, 
would not be tolerated in any city on the Continent. Sev- 
eral systems to avoid this danger, as well as the terrible dis- 
figurement of the streets, are in use abroad. In Paris there 
are, of course, the sewers. In other localities, pipes are laid 
near the curbing, with openings at intervals of 1,000 feet or 
so, through which the wires can be pulled as required, and 
occasionally a case occurs where the wires are laid in leaden 
tubes roughly buried in trenches. A few cities, like Antwerp 
and Brussels, where central station systems are in hand, 
have allowed the wires in the air, as an experiment to show 
the workings of the system, and also in cities like Amster- 
dam and Venice, where the 'streets' are so moist that 
digging is unhealthy. Generally speaking, a European 
architect, who usually has charge of a building as long as it 
stands, hates the sight of a wire on a roof, and prevents it if 
he can. The architect thus in charge of the Louvre refused 
to allow an experimental wire to cross that half mile of 
splendor, even to oblige the Government of the Republic — 
and I think he was right. The Americans are lighting the 
House of Commons, though the awarding of the contract to 
them was opposed in the House 'by a young sprig of the 
more recent aristocracy, who indulged in some vulgar twad- 
dle about ' encouraging Yankee adventurers.' " 



Fire Protection In New STork. 

Between Broadway and West Broadway, Canal and 
Duane Streets, this city, is contained merchandise of a 
greater value than in any other section of like size in the 
country. This district has no adequate water supply, the 
pressure in the mains being too low to be of much use 
against a fire of any magnitude. To partially relieve this 
condition of affairs the fire commissioners have adopted a 
plan which provides for two movable tanks, 18 feet in length 
and 6 feet in width and depth, to be mounted on wheelsand 
drawn about as required by horses. Water from the North 
River is to be forced by the fireboats through 3}£ inch hose 
into one end of these tanks, and pumped out at the side by 
fire engines. Each tank will hold 4,000 gallons, and will 
afford work for three fire engines. No point in the dry 
goods district is more than a mile from the river, and the 
fireboats have often sent water through more than 1,200 
feet of hose. The boats are now relied on to force water 
through 4,000 feet of hose, and the fire engines to carry it 
the rest of the mile. The somewhat peculiar configuration 
of New York, being simply a long, narrow tongue of land 
with deep tide channels on each side, renders such, or some 
corresponding project, extremely feasible. 



Electric Lighting In Europe. 

Frederick A. Gower, the well-known telephone inventor, 
was eight years ago a journalist at a small salary in Provi- 
dence, R. I. Last year bis telephone interest in England 
alone was sold for $700,000 iu cash. "Electric lighting in 
Europe," Mr. Gower informs the New York Iribune, "is 
advancing more rapidly than the American public seem to 
realize. Gas is usually far poorer in quality than here, and 
modern improvements in making it are slowly adopted. It 
is rarely used in bedrooms and almost never in parlors of 
good houses. And when it is used, the law, in Paris for ex- 
ample, requires the pipes to be accessible, which means be- 
ing in sight and a blemish in a finely decorated room. You 
can imagine the pleasure given by a good incandescent light, 
under such conditions. It is much the same in industrial 
establishments. The Bon Marche, at Paris, where 1,500 
clerks are employed, tried 400 electric lamps, and has now 
increased the order to 2,000. The St. Lazare railway station 
tried a few lamps in the vestibule, and will now extend the 
system to the whole vast establishment, covering some twelve 
to fifteen acres. The Grand Opera House at Paris, with its 
1,100 permanent employes, has a gas bill of $60,000 a year, 
and it has been experimenting, for the last two years, with 
almost every known system of electric lighting, American 
or otherwise. The result has finally been in favor of the 
Edison system, and I learned in Paris lately that the con- 
tract with that company had been concluded. A rather 
curious result goes with this one. The Director of Public 
Works in Paris has said that whoever won the Opera would 
stand first for the concession for that great central lighting 
station in Paris which will be one of the marvels of Europe, 
a few years from now. In Milan, the Manzoni Theater is 
lighted by electricity, and the vast theater, La Scala, now 



A New Process for Staking Dynamite. 

Although dynamite is less dangerous to handle than nitro- 
glycerine, its preparation, involving as it does the nitration 
of the glycerine, is not less easy nor is it safer. When the 
glycerine enters the mixture of nitric and sulphuric acid, the 
reaction takes place with such violence as to produce a 
large amount of heat. 

According to the Polytechnisches Notieblatt, a much safer 
method is now in use by Boutmy & Faucher in their pow- 
der works. Here the operation of nitrating takes place in 
two stages. The glycerine is first converted into a sulpho- 
acid by the action of strong sulphuric acid. An acid mix- 
ture is prepared separately from equal parts of nitric and 
sulphuric acid. The two liquids are then mixed. The sul- 
pho nitric acid absorbs nearly as much heat in liberating the 
glycerine from its combination as is formed by its combin- 
ing with the glycerine; hence, it acts as a refrigerant to 
keep it cool, and the process is not attended with much 
increase of temperature. 

In the new process the nitro-glycerine is not formed so 
suddenly as in the old way, but slowly and steadily, settles 
rapidly, and can be easily washed, while the yield, it is 
claimed, is greater. Nevertheless, Boutmy & Faucher have 
taken every precaution to avoid explosions and to protect 
the workmen from fumes. 



What the Colors of Buoys OTean, 

"When you enter any harbor in the world," said a pilot 
to a Sun reporter, " where the channel is marked by buoys, 
you will find that those on your right as you pass in are 
painted red, and those on your left black. If you should 
see one painted in red and black horizontal bands, the ship 
should run as close to it as possible, because that indicates 
the center of a narrow channel. Buoys with red and black 
vertical stripes always mark the ends of spits and the outer 
and inner ends of extensive reefs, where there is a channel 
on each side. When red and black checkers are painted on 
a buoy, it marks either a rock in the open sea or an obstruc- 
tion in the harbor of small extent with a channel all around. 
If there are two such obstructions and a channel between 
them, the buoy on the right of you will have red and white 
checkers, and the one on your left will have black and 
white checkers. When a wreck obstructs the channel a 
green buoy will be placed on the sea side of the wreck, with 
the word ' wreck ' plainly painted on it iu white letters, 
provided there is a clear channel all around it; otherwise, 
an even number will be painted in white above the word 
' wreck ' when the buoy is on the right side of the channel, 
and an odd number if the buoy is on the left" 



Composite Pavements. 

An experimental length of composite pavement of a novel 
character is, says Engineering, now being laid in Cannon 
Street, opposite the Mansion House Station of the Metro- 
politan District Railway. It was devised several years ago 
by Mr. H. F. Williams, a welt known engineer and con- 
tractor of San Francisco, and iu several of the principal 
streets of that city the pavement has been subjected during 
the past seven years to the test of traffic at least as heavy as 
that of Cannon Street. The fact that after this prolonged 
and severe trial it remains to-day, except for a slight wear 
of the surface, in as good condition as when it was laid 
down, is sufficient proof that the system possesses such ex- 
cellent qualities of resistance to wear as to render a fail- 
trial of it advisable for the metropolis. 

The mode of construction of this pavementis very quickly 
described. A thoroughly good concrete foundation is neces- 
sary, faced with cement which must be set hard and quite 
dry before the superstructure is laid on. This consists of 
wooden blocks about 8 inches longby 4 inches deep by \% 
inches wide, which are set upon the foundation like bricks 
on edge, and with the end of the grain — that is, with the 1% 
inch side — uppermost. Previously to being thus set, each 
block is dipped to half its depth in a boiling mixture of Val 
de Travers asphalt and Trinidad bitumen. Thus coated the 
blocks are laid side by side so as to break joint, and as close 
together as the coating of asphalt will allow, the covering 
insuring a space being left between the blocks of about one- 
eighth inch all round, while at the same time it cements them 
firm to the foundation. 

The spaces are afterward filled up with boiling asphalt so 
thoroughly as to hermetically seal up each block, and cement 
it to the adjacent ones; in this way a perfectly homogeneous 
covering is laid over, and cemented to, the foundation. 
Upon this covering is then spread a coating of asphalt about 
half an inch in thickness mixed with coarse sand or grit; the 
coating must essentially be of a different character to the 
material used for inclosing the blocks, since it has to resist 
the wear of the traffic, and not to take the simply passive 
part of the latter. At the same time the surface covering is 
not so hard as that of the ordinary asphalt paving, but 
while thoroughly able to resist any deformation from pass- 
ing loads or alteration in structure from heat, the mixture 
employed has sufficient elasticity and grip to make it free 
of the greatest drawback and most serious evil of asphalt 
pavement — its slipperiness when humid. 

This important advantage is secured partly by the blend- 
ing of different kinds of asphalt, but chiefly from the ex- 
istence of the elastic cushion of cemented wood interposed 
between the covering and foundation. Properly laid the 
pavement is, as long experience has shown, an admirable 
one, but evidently its success or failure depends, probably- 
more than that of any other system, upon the care with 
which it is laid down. The absolutely essential conditions 
for success are, besides the proper selection of materials, a 
hard, regular, and dry foundation; a thorough cementation 
of the wood blocks to this foundation ; the thoroughly com- 
plete incasing of the blocks with the asphalt glue, and the 
efficiency of the latter in making the whole structure homo- 
geneous throughout; the use of very small gravel or coarse 
sand properly mixed with the harder asphalt, which forms 
the weariDg surface. 

It is evident that to secure all these conditions essential to 
success, considerable skill is necessary to lay the pavement, 
and especially everything must be kept quite dry, and the 
asphalt applied as hot and liquid as possible. Without these 
precautions being taken, the pavement, which is of compara- 
tively slight proportions, must inevitably fail under the stress 
of incessant and heavy traffic. We point out these facts be- 
cause the Williams pavement in San Francisco has proved 
itself to be all that its inventor has claimed for it, and be- 
cause in our opinion the Cannon Street sample has not been 
laid under the conditions necessary to securethe success that 
may fairly be anticipated. Should experience show that we 
are right in this conclusion, the failure ought to be ascribed 
not to defect in the principle, which has been fully estab- 
lished, but to the imperfect manner in which the work has 
been carried out in the absence of the inventor. 

.«<«>». 

The Bureau of Education at Washington has recently re- 
ceived a communication from the Royal Institute of Higher 
Practical Studies of Florence, Italy, stating that the compe- 
tition for the Bufalini Prize is open to all nations and that 
the time for the competition will close on October 31, 1884. 
The amount of the prize is 5,000 lira=$965, and the subject 
of the thesis is the experimental method in science. The 
thesis must bewritten either in Italian or Latin. This will 
be the first competition for this prize, which is designed by 
the will of the founder to take place every twenty years. 
The object of the competition is to show the superiority of 
the experimental over the a priori method of reasoning, 
and to give a short history of the progress of experimental 
science since the bestowal of the last prize. 

«hi» 

Improvement of Galveston Harbor. 

Galveston is throwing up her hat in honor of Capt. Eade' 
answer to her committee's letter relating to her bar. The 
Captain says that if Congress will give him $7,500,000 he 
will guarantee 30 feet of water, and maintain that depth 
for tweaty years at a cost of less than $100,000 a year. 
He proposes to give the city 22 feet of water within two 
years. A Texas newspaper says that with 30 feet of water 
on her bar Galveston will soon rank New York city. 
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New Discoveries of Cave and Cliff Cities. 

Mr. James Stevenson, of the Geological Survey, has re- 
ported to Major Powell, as one of the results of his last 
season's field operations, the discovery of several more ruined 
cave and cliff cities, differing in some respects from any be 
had before examined. The most remarkable was a village 
of sixty-five underground dwellings, situated near the sum- 
mit of one of the volcanic foothills of the Sau Francisco 
Mountains, in the San Juan region of Arizona. The surface 
stratum of the hill bad by exposure become hardened, and 
formed the common roof for the entire community. The 
dwellings were excavated after a common pattern, and a de- 
scription of one gives an idea of the whole. They had no 
intercommunication beneath the surface, and were only ac- 
cessible by means of square holes leading from the surface 
by a vertical shaft to the floor of the main room of the 
dwelling. Foot rests — holes at convenient distances along 
the sides of the shaft — served the purposes of a stairway. 

Descending the shaft the explorers found themselves at 
the side of an oval shaped, arched roofed room, about twenty 
feet in its smallest diameter. At the ends and on the side 
opposite the entrance low doorways connected the main 
room with smaller rooms, the whole suit, or dwelling, con- 
sisting of four apartments. One of the smaller rooms had 
its floor excavated to a depth of two or three feet below 
those of the other rooms, and is supposed to have served 
the purpose of a storeroom or cellar for the ancient occu- 
pant. The other small rooms may have been bedrooms. 

A groove eighteen inches deep by fifteen in width, extend- 
ing from the floor of the main room up one side of the shaft 
to the surface of the hill, its bottom filled with ashes and its 
sides blackened by smoke, formed the fireplace and chimney 
of the establishment. Around the mouth of the shaft a stone 
wall was found, forming by its inclosure a kind of door 
yard to the dwelling below. The wall doubtless served the 
double purpose of guarding against snow slides, which 
might otherwise fill up the rooms and bury the occupants- 
and against the accidental fall of an inhabitant into his own 
or his neighbor's dwelling, upsetting the dinner pot, and 
possibly breaking his neck in the operation. 

Considerable debris was found in these ancient dwellings, 
an examination of which led to the discovery of many 
curios illustrating some of the social and domestic customs 
of the extinct race. Stone mauls and axes, the implements 
used in excavating the dwellings; pottery bearing a great 
variety of ornamentation; bone awls and needles of delicate 
workmanship; themetate or family grinding stone for grain, 
its well worn surface indicating long use; shell and obsidian 
ornaments and implements of wood, the uses of which were 
undiscoverable, were among the trophies of the explora- 
tion. 

Search was made for a watercourse or spring, but no 
appearance of the existence of water in the neighborhood 
duriug recent centuries was discovered. There were signs 
of intercommunication betweeu this village and a cliff city 
some fifteen miles distant — also a new discovery — which in- 
dicated the contemporaneous inhabitancy of the two. This 
city, or rather cluster of villages, occupied the sides of 
a canon which has recently been christened Walnut Canon. 
It is an immense fissure in the earth, with nothing above 
the general level of the country to indicate its existence to 
the traveler until he stands upon the sides of its almost pre- 
cipitous brink. The sides have been gullied by storms and 
torrents, leaving shallow, cave-like places of great length 
at different heights, aloug the bottom of which, whenever 
the ledge furnishes a sufficient area, dwellings in groups or 
singly were built. 

The group or village which was most narrowly examined 
was about three-quarters of a mile in length, and consisted 
of a single row of houses, the common rear wall being the 
lining rock, while the sides and fronts were made of large 
squared stones laid in clay. A narrow street or pathway 
leads along the entire front. Other and similar villages 
could be seen along the canon for a distance of five miles. 
Among the relics found here was a wooden spindle whirl, 
similar to those in use by the Pueblos of the present time, 
but unlike them in the apparent manner of its manufacture. 
Nothing indicating the use of metallic tools of any descrip- 
tion was discovered. The surface of the wood of which the 
whirl was formed had apparently been charred and then 
ground down to the required size and shape by rubbing it 
upon sandstone. A shaft of reed similar to bamboo, a spe- 
cies entirely unknown in that region at this time, still re- 
mained in the whirl. It had been broken by the ancient 
workman and neatly mended by winding about it a piece of 
fine twine. The ends of this twine being examined under 
the microscope disclosed the fact that its fiber was of very 
fine human hair. 

Articles of wood, corncobs, and even the perfect grains of 
corn; walnuts, bones of elk, antelope, and wolf; portions of 
wearing apparel of a fabric resembling the mummy cloth of 
Egypt, but made from material unfamiliar to the explorers, 
and other perishable articles were found in abundance, buried 
in the piles of debris which partially filled these deserted 
homes, and would at first thought seem to indicate some- 
what recent inhabitancy. On the other hand, however, the 
preservative qualities of the atmosphere of this region are 
remarkable, and it is the belief of the explorers that centu- 
ries have elapsed since the last of the departed race or races 
occupied these old cities and villages as homes. 

The absence of weapons of war, of works of defence, 
other than such as are constituted by the selection of almost 
inaccessible localities, of temples or idols, of hieroglyphics 



or pictures, together with the durability and solidity of the 
dwellings, so different from anything to be found of the 
handiwork of existing uncivilized races of that region, and 
the wide extent of these ruins, which indicate the existence 
of allied races, covering large portions of the present territo- 
ries of Arizona, New Mexico, and Utah, as well as Northern 
Mexico, are the elements of the problems involved in the 
origin, history, and disappearance of these races — problems 
which seem no nearer solution than when Colorado, nearly 
four hundred years ago, made a raid for the purposes of 
conquest among these places, and through his priests gave 
to the world the first meager accounts of them — then as now 
vacant and ruined. 
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Affairs at tbe Patent Office. 

Washington, D. O, January 7. 

Although the Patent Office deals in dry, hard facts, and 
the applicant for a patent and the examiner who investigates 
his claim have generally no more humor in them than a 
graven image, there are many things that have a humorous 
side to them even here. In looking over the list of applica- 
tions the other day, I made some curious discoveries which 
I think worthy of mention. Marc Antony wanted a patent 
for a fruit can ; T. Allwood for a barrel platform ; D. T. 
Apple had applied his ingenuity to the construction of a pie 
baker; W. B. Argue appeared as an attorney of record for 
a claimant, and J. Broom got a patent for a refuse ejector. 
O. Bottles had discovered a new beer faucet, and S. A. Beer 
had invented a distillery worm. E. Buss wanted a patent 
for a gas engine; J. Bumhill for a planter; H. Boot for a 
shoe born; A. Christ for a torpedo; Crofut & Knapp for 
felt hats; Car Carpenter for a car heater; L. Cutshawl for 
a churn; A.J. Dine for an earth auger; and a gentleman 
rejoicing in the extended name of Ludovic Charles Adrien 
Joseph Guyot D'Arlincourt applied for a patent for an im- 
proved magnet. 

One Preserved Fish wanted a patent for a mast for vessels; 
while Lazarus Fried had turned his attention to toy watches. 
F. F. Foot very properly had turned his inventive genius to 
boots and shoes, and O. Faucet had looked after drain pipes. 
H. Goodenough wanted a patent for a horse shoe ; M. 
Glasscock for a plow; J. S. Gold for a show case; I. Glass 
blower for a draught equalizer, and C. J. Glover, of 
Gloversville, N. Y., for a glove fastener. C. X. Har- 
mony had invented an improved cornet mouthpiece; T. 
January a fluting machine ; E. Kiss an omnibus pole ; and 

C. Lightsinger a harmonica. W. Legg was made hap- 
py by a patent for a boot upper ; 'A. North has one for a 
refrigerator; E. B. Meatyard one for a butcher's saw; Mod- 
est Merke for a fly trap ; F. Million for a gas engine; Musta- 
pba Mustapha, of Zagazig, Egypt, for a cotton gin; and Rob 
Roy McGregor for a milk can. Every one knows that W. 

D. Puffer has patents for improved soda fountains, but J. D. 
Peck had invented a patent measure — probably a peck mea- 
sure, and Perry Prettyman, of Paradise Spring Farm, Oregon, 
has a lamp burner. H. Sandbop has a patent pavement 
driver; Scripture and Stackman a car heater; E. B. Turnip- 
seed, a beehive; D. T. Trueblood, a medicine spoon; C. E. 
Plugge, a tobacco cutter; and Wall Work a car signal. 

Among other curious names are V.C.A.P.D.G. Compte 
d'Ayapruck, Lio Louis Aime Elie Picot de la Peyrouse, 
Gallup & Hurry, Jackson Martin Van Buren Ilgenfritz, M. 
J. Laughter, E. S. Laughinghouse, J. Midwinter, J. D. 
Miracle, Return Jonathan May, C. E. Marychurch, W. 
Morningstar, J. E. Mustard, Return Jonathan Meggo Only, 
N. W. Playmate, F. Pickup, W. Rainbow, W. G. Rawbone, 
M. Rainwater, W. H. Rushforth, L. Soarback, J. M. Scant- 
lin, B. Sloppy, J. F. Sheepshank, B. Silvernail, J. Snowman, 
W. S. Sbarpneck, D. Shirtsleeve, W. Stonebraker, A. T. 
Timewell, Liberty Walkup, Pleasant Witt, Twentyman 
Wood, M. C. Younglove, E. Children, Church & Chaplin, 

A. Colderhead, S. Cornfield. W. Clucken, T. Curbsetter, W. 

B. Cowlock, Cook Darling, O. Drinkwater, A. Doll, I. Edge, 
W. S. Earwig, P. T. Earlywine, Lewis Finger, S. Forehand, 
Amy Fullalove, D. Goodwillie, Wm. Goforth, W. H. Good- 
child, J. L. Greatsinger, Sampson Goliah, C. M. Henn, T. 
Oxyard, W. Onions, B. Overstreet, and N. W. Playmate. 

The Secretary lias decided that where an applicant 
files two or more applications for patents for divisions of 
the same subject matter of invention, the references from 
one application to another required by rule 42 of the rules of 
practice relating to such cases must specif y the applications 
particularly by stating the dates of filing and serial numbers. 

There has been but little of importance done in the Patent 
Office during the past week, the holidays having interfered 
with the regular work. Fbanklin. 



Variations of the magnetic Needle. 

An Oregon correspondent, formerly of the II. S. Land 
Survey, says that, in the Willamette Valley, in 1850, the 
magnetic needle showed a variation of 20° E., where now 
it is 21° 10' E., thus indicating that the magnetic pole is 
there moving eastward about .2° a year. He has noticed 
greatest disturbance in vicinity of recent volcanic upheavals, 
varying as much as 20° in a mile, and suggests that the 
thickness of tbe earth's crust or the natural heat of the earth 
may have some effect. 



« in » 



To Write upon Tbbba-cotta Tablets.— Dip the clay 
tablet in milk with a few drops of acid added, and then dry. 
When this is done you can write upon it as easily as upon 
paper. 



Oils and Driers. 

It is very necessary that the painter should know some- 
thing about the oil he uses, as well as the pigments. It is 
apparent to every one that has used linseed oil that, as it 
dries, it undergoes certain changes. One authority com- 
putes that on the average linseed oil paint or varnish takes 
about three months to dry. As the oil grows harder it pro- 
tects itself against the air — that is to say, its surface pre- 
vents the air from getting at the oil underneath the surface. 
It assumes the character of a solid hard leather, which con- 
tracts in drying and pulls itself together ; the effect of this 
pulling or contracting is to produce cracks. The contrac- 
tion of oil in becoming hard, and its sudden contraction 
under cold, are the chief onuses of the difficulty experienced 
in varnishing. Varnish aud oil usually crack in a direction 
across the grain of the wood, the chief reason of which is 
that wood does not contract in its length, and therefore the 
varnish in contracting cracks. Mr. C. L. Conder, in his 
useful book on painters' materials, observes that " oil dried 
in the sunlight and exposed to the direct rays will not last 
nearly so long as oil in the shade. Painters assert that oil 
dried in the coldest weather lasts the longest ; it is difficult 
to see why this should be so, unless on account of the small 
loss of not-drying oil. When the oil is dry or hard, the loss 
of not-drying oil goes on very slowly." We must refer the 
reader to the work of Mr. Conder for an examination of the 
causes of cracking ; suffice it to observe, that all painters 
are aware that too thick a coat or too many oil coats in one 
painting will cause cracking. Speaking of driers or " sicca- 
tives,'' which have an important bearing upon the subject, 
Muckley says that gum mastic, in the mediums used by 
English artists, has been a great injury to their pictures, and 
recommends copal varnish as the best drier. Others find 
the siccative of Harlem, made with gums, of value ; but 
copal was largely used as a medium by the old masters. 
Driers harden tbe oil by turning it into soap ; but this also 
may be destructive if the oil is made too hard. — Building 

News. 

m i « i m 

A New Belt on Saturn. 

At a recent meeting of the Royal Astronomical Society, 
Mr. Ranyard read a note on a narrow belt which he had 
seen on the planet Saturn. He said that he believed narrow 
belts similar to those seen upon Jupiter were very rare. 
There were many observations of broad belts of a bluish- 
brown color upon the ball of the planet; but he was not 
aware of any other observation of a sharply defined narrow 
belt. While observing the planet on the evening of Novem- 
ber 4, with an 18 inch silver-on-glass reflector, he noticed a 
narrow dark belt which stretched across tbe disk, and at 
moments of good definition could be seen to fade away 
toward either limb; but he thought that the decrease in in- 
tensity was not as marked as in the case of similar belts upon 
Jupiter. 

The color of the belt was a dark blue-gray, strikingly dif- 
ferent from the reddish-brown of the belts upon Jupiter. 
On the 4th November it was a striking object, nearly as easily 
seen as the Cassini division on the ring, though not so dark. 
He estimated its breadth as not double the breadth of the 
Cassini division, where it is seen broadest in the ansa?. The 
belt was again seen on the 18th of November, but was not 
then so conspicuous, and the definition was not as good as on 
the 4th. 

On the 21st be saw it again, and it was also seen by Mr. Hop- 
kins, who observed it with him. He had tried to find whether 
any other persons had seen it, and found that Dr. Copeland 
had on the 6th November seen a dark belt, which he describ- 
ed as in about 20° south latitude, sharp toward the equator, 
and shading off toward the pole. He estimated its breadth 
at about twice that of the great division in the ring. It 
should be remarked that taking ten and a quarter hours as 
the rotation period of the planet, the opposite side of the 
ball would have been turned toward the earth at the time of 
Dr. Copeland's observation as compared with Mr. Ran- 
yard's observations of the 4th and 13th. 

— i m i m — . 

A model School Building. 

Hartford, Conn., has recently completed a new high school 
building to replace one burned two years ago. The build- 
ing is 236 feet by 100 feet, two stories high, with basement 
and attic; a clock tower 126 feet high and an astronomical 
tower 98 feet high. The building is of brick with stone 
trimmings, and the total cost was $255,000. The floors are 
on brick arches supported by rolled iron beams; the stairs 
are of stone on brick arches; the heating boilers are in a 
detached building; the walls of the main building are twenty 
inches thick, inclosing an air space from foundation to roof 
of four inches width, and the entire structure is intended to 
be perfectly fireproof. There are ten class and recitation 
rooms, play rooms for inclement weather, a hall capable of 
seating 1,200 persons, a large lecture room, chemical labora- 
tory, and observatory with dome 17 feet in diameter con- 
taining an equatorial telescope with 9}£ inches aperture, 
from the Alvan Clark manufactory, at Camhridgeport, 

Mass. 

^ i . » ^ 

A New method of Oxidizing Sewage. 

Professor J. Koinig proposes to purify town sewage and 
the waste waters of slaughter houses, dye works, breweries, 
etc., by allowing them to trickle over a network of wire, 
thus exposing a large surface to the oxidizing action of the 
atmosphere. He recommends that the coarser, impurities 
should first be removed by means of settling tanks. 
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THE STRENGTH OF LEAS FIFES. 

The accompanying engravings represent the fractures of 
several lead pipes tested to destruction by a German firm of 
manufacturers, from whom, the Pintsch's Lighting Com- 
pany obtain the lead pipes used in the installations of com- 
pressed oil gas apparatus, by which a number of the railway 
companies of this, among other countries, supply their rail- 
way carriages with oil gas. After trying the lead pipes of 
several English makers, the Pintsch Company was forced 
back upon the German makers, for lead pipes which would, 
for any length of time, stand the high pressure — 90 pounds 
to 105 pounds — at which the 
gas is distributed for charg- 
ing the carriage receivers. The 
makers of these pipes assert 
that they use only pure lead, 
but we are inclined to think 
that the figures representing 
the bursting pressure indicate 
the use of an alloy. The 
numbers placed below the 
several pieces of pipe shown 
in the engraving give the 
number of atmospheres at 
which the bursting took 
place, except in the case of 
that marked 73, which should 
be 75. The external and in- 
ternal diameters of these 
are respectively 1'5625 inches 
and 1 125 inches; 1-3125 and 
0-9375 inch; 1 4375 and 1 0625 
inches; 1 375 and 0-9375 inch. 
Calculated by the formula 

V 



to any part where it gets caught, as in the upper part of a 
bend. 

As the water in the pipe falls from 39 degrees to 32 
degrees Fah., or from 4 degrees to zero Cent., its volume 
increases from 1 to 1.000122, and this, acting on the impris- 
oned air, compresses a highly elastic medium, which remains 
under pressure even after the water has become solid. By 
this means the pipe is swollen and thinned where the air is 
imprisoned, and by a repetition of the process a burst takes 
place, which is assisted by the expansion of the air when 
the thawing sets in, the expansion of air per degree being 
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, in which R = 



hyp. log. R' 
ratio of external to internal 
diameters, p=pressure in 

pounds per square inch, S=stress in pounds per square inch 
of the material of the pipe, the bursting pressures give a 
stress S=respectively 3,720 pounds=166 tons; 2,679 pounds 
= 1-19 tons; 3,750 pounds=l'67 tons; and 2,460 pounds= 
1-1 tons; or an average of 1 -405 tons per square inch of sec- 
tion of the lead, 

M. Jardine found that a lead pipe 1'5 inches diameter and 
0'20 inch in thickness sustained a pressure of 1,000 feet of 
water, or 29 - 5 atmospheres, without alteration of form. 
Under 1,200 feet of water, or 35 atmospheres, it began to en- 
large,- and it burst under 1,400 feet of water, or 40 atmo- 
spheres, having swollen to a diameter of 1 -75 inches. A 2 
inch pipe - 20 inch thick sustained a pressure of 800 feet of 
water, or 23-5 atmospheres, with scarcely any enlargement; 
but it burst under 1,000 feet, or 29 atmospheres. From these 
results, as given by Mr. D. K. Clark, it appears that the re- 
sistance of lead to a tensile stress is equal to 15 cwt. per 
square inch of sectional area, and that its ultimate strength 
is equal to 1 ton per square inch. We are not told how long 
a time these pipes were subject to the lower stresses men- 
tioned; but there is little doubt that under long continued 
stress enlargement wouldtake place at lower pressures than 
those which equal a stress of 15 cwt. 
per square inch of the material, so the 
ratio R would gradually decrease, 8 
consequently become greater, and p less. 
The stress necessary to burst the pipes 
we have illustrated was no doubt 
brought to bear without much refer- 
ence to the time occupied, and under 
the circumstances the bursting pres- 
sure might be somewhat high and would 
also be somewhat irregular, which pro- 
bably explains the difference in the 
figures above given. These give a 
mean breaking stress of 28 cwt. ; but 
it is not very likely that the same ma- 
terial in other form than that of a pipe 
would withstand so high a pressure, 
"because at a slightly weak place exten- 
sion commences, and though fracture 
is thus localized, the material is not 
supported by that around it. 

It will be observed from the forms of 
the fractures, which are clearly shown 
in our engravings, that they are those 
which are usually seen in lead pipes in 
vertical or approaching vertical posi- 
tion, and are burst by frost in winter. 
These, as well as other fractures, are 
usually attributed to the expansion of 
water in freezing; but a little reflec- 
tion will show that as this expansion 
takes place as the water solidifies, the 
fracture produced by it alone would be in the form of a 
long crack only wide enough to permit of the slight expan- 
sion which takes place between 39 degrees and 32 degrees 
Fah. 

When lead pipes are burst during frost, the fracture 
being more or less wide, short, and localized at a consid- 
erable swelling, the bursting is not always directly due 
to the freezingand consequent expansion of water and solidi- 
fication. 

In freezing, water gives up a large quantity of its 
contained air, and this rises to the upper parts of a pipe, or 
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THE STRENGTH OF LEAD PIPES. 

0*00217, which is so much greater, as above seen, than that 
of water. — The Engineer. 

« in » 

SOEMMERING'S ELECTRIC TELEGRAPH. 
The rapid success of Napoleon's Austrian campaign in 1809 
was partly attributable to the good use he made of the optic 
telegraph; and when he had left the country the Bavarian 
minister suggested to Soemmering, amemberofthe Academy 
of Sciences of Munich, that the Academy of Sciences might 
advantageously turn their attention to the subject of tele- 
graphy, the great advantages of which had been so com- 
pletely demonstrated before them. Soemmering caught at 
the idea, and appears to have immediately recognized that 
electricity was the agent of all others calculated to render 
the required service. At that time, says Engineering, the 
only known effect of an electric current which was suitable 
for the purposes of telegraphy was the evolution of gas, and 
upon this he commenced to experiment. He first constructed 
a small apparatus. He made a cable of five wires insulated 
by sealing wax. The ends of the wires, at one extremity of 
the cable, were connected to gold terminals in a vessel of 
acidulated water,- and were marked a, b, c,d, e, respectively. 




SOEMMERING'S ELECTRIC TELEGRAPH. 

The other ends were placed, two at a time, to the terminals 
of a voltaic pile, composed of plates of zinc, silver coins, 
and felt soaked in dilute acid. The contact was followed 
by the evolution of gas from two of the gold terminals, and 
thus any two of the five letters could be indicated simultane- 
ously. The possibility of effecting the transmission of words 
by this system having been demonstrated, Soemmering pro- 
ceeded to construct the full sized instrument shown in the 
annexed illustration, which was sketched from his original 
apparatus. 
It consists of a receiver and transmitter connected by a 



cable of 85 insulated wires. Here the transmitter has 35 
copper terminals in connection with the conductors, marked 
with 25 letters and 10 figures. Any pair of these terminals 
could be connected to the poles of the voltaic battery 
by flexible connections not shown in the figure, and thus 
a circuit established. The receiver had likewise 35 ter- 
minals; these were of gold, and were contained in a glass 
tank of acidulated water. To call the attention of the at- 
tendant an inverted spoon was arranged horizontally in 
the liquid, and collected the gases that were disengaged 
from certain terminals. When it became sufficiently 

buoyant, it rose, and at the 
same time turned down a rod 
upon which there was loosely 
threaded a ball. The ball 
slid off, and, falling down a 
funnel, dropped into a cup 
at the end of a detent lever 
on a call bell worked by 
clockwork, releasing the me- 
chanism and putting the bell 
into action. In signaling, the 
gas rose simultaneously from 
two of the gold terminals, 
the quantity from one being 
double that from the other, 
and thus two letters were sent 
at once, it being understood 
that the one which evolved 
the greatest quantity of gas 
preceded the other in the writ- 
ten word. This apparatus was 
completed in August, 1810, 
but it was used without the 
call bell in July, 1809. The • 
first experiments were made 
over a distance of 38 feet, and 
then were rapidly extended to 
1,000 feet, and, as soon as the inventor had perfected the 
insulation ot his cable by caoutchouc dissolved in ether, to 
10,000 feet. The telegraph was presented to the Academy 
of Sciences of Bavaria in August, 1809, to the Academy of 
Sciences of Paris in December of the same year, and after- 
ward to various royal personages, but no one took it up, 
and although it was twenty-five years before a practical sys- 
tem was brought out, yet no one seems to have tried to bring 
Soemmering's invention into a form from which useful ser- 
vice could be expected. 

- ■ — i » > — 

Superstitions about Precious Stones. 
Cornhill Magazine in an article on the above subject con- 
cludes that the superstition that yet lingers about the pre- 
cious stones represents, happily, a fast diminishing quantity. 
Who would think now, says the writer, of attributing to each 
stone a special influence over each month, and wearing, 
therefore, the sapphire in April, the agate in May, and so 
forth? "Yet our ancestors did this, and even appropriated 
to twelve kinds of stones the twelve signs of the zodiac and 
the twelve apostles. Perhaps there was some pious intent 
in making the jasper the symbol of St. Peter, the chrysolite 
of St. Matthew, or the uncertain beryl 
of the disbelieving St. Thomas; but 
the modern spirit needs not these re- 
minders, and their value at any time 
must have been very doubtful. But, 
smile as we may at the superstition that 
ruled in bygone times with regard to 
precious stones, we have to admit that 
it was not altogether without its 
brighter side. In the dark ages, for 
instance, it can have been no mean 
happiness to possess gems which, like 
the diamond and amethyst, reduced war 
to a safe and pleasant pastime. What 
charm have we wherewith to face the 
perils and misfortunes of life compar- 
able to the faith in their talisman which 
supported our ancestors? Who that 
remembeis the agitations of a law suit 
and the nervous reliance placed in his 
solicitor, but might regret the faith 
which in a previous age and similar 
plight he might have felt in a morsel 
ot chalcedony? 

Science, moreover, in many cases 
leaves no compensation for the belief 
she dispels. It was no trifling allevia- 
tion of the peasant's lot that he might 
hope any day to find a rich jewel left 
by a snake in the grass, or vast treas- 
ures hidden in a mountain. 
This hope is now gone, or going, 
from him, and perhaps few living Cornish peasants 
now look for the blue stone ring which their ancestors 
attributed to the action of snakes breathing upon 
hazel. 

Who now that drinks the refreshing Vouvray wine, 
from Vouvray, in France, would ever think that the name 
of both wine and place had come from an old local belief 
in a dragon or viper (vouivre) that possessed a single 
eye, or carbuncle, which it laid aside on the ground, and 
which, if discovered, would lead Us finder to Immeasurable 
riches? 
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Connecticut Valley Fossils. 

At Portland, Conn., on the Connecticut Eiver, three large 
hlocks of freestone have been lately taken out of the quar- 
ries, 300 feet below the surface, for the Putnam high school, 
which are said to be the most singularly marked of any yet 
found there. On the upper surface of two of the blocks are 
visible, plainly indented, some of them being a half inch 
deep and sharply cut, the footprints of birds of a past age; 
some are large and some small. The third block has the 
fossilized remains of a creature that in shape resembles a 
turtle. It is about 1 foot and 6 inches wide, octagonal in 
shape, and oval like the back of a turtle, it is firmly attached 
to the rock, and there are no traces of legs. 



— .»■«» 



THE CHIMPANZEE AND K00L0KAMBA. 

The subjects of our illustration were purchased by the 
Zoological Society of London on Oct. 24; but, unfortunate- 
ly, the chimpanzee, after living a few days, has succumbed, 
as many of this species have before, to the fatigue and close 
confinement of a long and tedious journey. 

He was the largest specimen the Society ever had the 
chance of procuring, and is, consequently, a great loss. He 
stood, if upright, about 4 ft. 7 in. ; and , although slight in com- 
parison with some of his brethren, was of a very powerful 
frame. It is but seldom that these monkeys are kept alive 
in Europe for any lengthened time; they almost invariably 
succumb to cold and lung disease, owing, of course, to the 
changes in our climate. The other animal, 
the little kooiokamba, is of a rarer species, 
and is happily thriving well. He appears to 
be of a hardier constitution. The kooiokam- 
ba, which gets its name from saying " Koolal 
Koolol " over and over again in a strong voice, 
dwells in the forests of equatorial Africa, 
and is often seen in company with the chim- 
panzee. This is the first specimen that has 
appeared in England, and is an object of great 
interest to zoologists on account of a certain 
resemblance, in some points, to the ' nschi- 
gombouvie," the chimpanzee, and the gorilla; 
but is uniike them all in its general appear- 
ance, which is rather frog-like. It has an im- 
mense belly, and is a vegetable feeder, like all 
the troglodytes- its skull is globular, it has 
long ears, and seems to have great intelli- 
gence, or rather cunning. Its gait is like 
that of the gorilla in walking on all fours, 
resting on the backs of the fingers. We may 
congratulate the Society upon the acqui- 
sition of so valuable a specimen of this rare 
little creature. — Illustrated London News. 

The Alaska Volcano and Tidal Wave. 

The Kodiac, eleven days from Kodiac, 
arrived Dec. 27, and. Capt. Cullie, together 
with C. T. Sands, talked with a Bulletin re- 
porter at the onice of the Alaska Commercial 
Company. Mr Sands says that the tidal wave 
came about Mrty minutes after the eruption, 
and from shore it appeared like an approach- 
ing wall of water. Had the first wave come 
& high tide, Mr. Sands thinks the little settle- 
ment at English Bay would have been ob- 
literated and the inhabitants drowned. The 
interval between the waves runs about five 
minutes. The receding waters of the first 
wav« carried the fishing boats from the river 
to the sea, and the next wave stranded the 
boats high on the beach, Mr. Sands and 
others noticed along in the month of August 
that the mountain in Chernaboura was emit- 
ting emoke, but there seemed to be no other 
premonition of the great explosion which oc- 
curred at eight o'clock in the morning 
of October 6. The shower of ashes followed 
soon after the rumbling was heard, but the earth did 
not quake or tremble perceptibly. It was remarked by 
Mr. Sands as something unusual that the fishes disap- 
peared from English Bay on the night of the 5th. On 
the morning of the 6th not a fish could be caught or a sign 
of one seen. The atmosphere was warm, evidently heated 
by the shower of ashes, which obscured the sun and rendered 
the place as dark as night for two hours. Looking at night 
to the west from English Bay to Chernaboura, a distance of 
forty-nine miles, the spectacle was grand and awe-inspiring 
beyond description. Columns of lurid smoke and flame 
seemed to shoot from the earth to the heavens. No one has 
approached nearer than ten miles to the island since the 
eruption. At that distance the low ground of the island 
seemed to be a vast crater from which smoke and fire were 
issuing. — San Francisco Bulletin 

« hi > 

Disappearance of Lake Tulare. 

Tulare Lake once had an area of 1,736 miles, and depth 
sufficient for steamboat that navigated it, but its area has 
been reduced to 196 miles and its greatest depth is only 22 
feet. Its contraction is attributed to the absorption of 
water for irrigating purposes from the two streams that feed 
it. Some San Franciscans who have just returned from a 
visit to the lake predict its utter absorption, as every farmer 
wlio settles near it digs a new canal for irrigation. There 
are about forty artesian wells within a radius of iorty miles 
around the lake. 



Naturalist Club of Victoria. 

Before the Field Naturalist Club of Victoria, Mr. Thomas 
Harrison contributed a paper on the babils of certain 
spiders, which' we fiud reported in the Federal Australian. 
It was stated that on placing a large spider on the web of a 
much smaller but very fierce one, suspended across an old 
water-butt, the latter deliberately cut the web, and allowed 
the intruder to fall into tue water. After about two hours 
the spider so unfortunately situnted was nearly drowned ; 
and was then hauled up, killed, and eaten. A spider, an 
immense epira diadema, was placed within a glass case, 
together with a small tarantula. Next day they were found 
to have actually eaten each other, only the thorax, head, and 
a few of the legs remaining. Yet they severally held on 
by means of their respective mandibles, with an eminent 
deadly grip, both being quite dead. Six spiders, of the 
species found under the bark of the eucalyptus, were con- 
fined under a tumbler, a bull-dog ant being subsequently in- 
troduced. The ant speedily killed five of his fellow prison- 
ers, but on approaching the one remaining the latter turned 
round, and ejecting several threads of web, succeeded in 
embarrassing the ant. This done, the spider became the 
assailant, and rushing upon his antagonist almost bit him in 
two. Spiders are usually brave ; but a tarantula dropped 
upon an ant-hill in most cases curls up his legs and makes 
no attempt either to run away or to defend himself. If at- 
tacked by a large hornet, the spider generally behaves in a 
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similar manner. On the other hand, one species of spider 
having very large mandibles strives vigorously, and nips 
many of the ants venturing to approach him. One particu- 
lar kind of spider, with long legs, very common in dwelling 
houses during the autumn months, when touched with the 
finger commences to sway itself to and fro, continuing the 
motion for one or two minutes. The late Mr. Darwin sup- 
poses that the spider resorts to this practice in order to render 
himself invisible, but it may be remarked that the trick fails 
entirely so far as the human eye is concerned. The webs of 
spiders vary very much as to form and arrangement. Some 
are of a perfectly polygonal shape, and are supported by a 
number of threads radiating from the center. In some cases 
there are only a few radial threads, the interstices between 
them being filled up with short straight lines, which form 
quadrangular spaces, and present a general appearance 
resembling that, or a Greek bordering. In other webs the 
threads are arranged in an irregular manner, so that the en- 
tire structure of the web reminds one of the intrieate maze 
of the rigging of a full-rigged ship, while one species of 
spider does not suspend its web at all, but attaches it flatly 
upon a wall or door. In this latter case the threads are evi- 
dently covered with an' extremely viscid substance, which 
retains any insects accidentally alighting thereon. The 
" vibrating " spiders, if placed on the bottom of a tumbler 
reversed and standing in a plate filled with water, throw but 
a web, which, adhering to some adjacent object, forms a sort 
of aerial suspension bridge by means of which the spider 



escapes from captivity. The spiders found under the bark 
of the eucalyptus, if thrown into water, eject threads of web, 
and these, being wafted ashore, enable the spider to speedily 
haul itself to dry land. A spider inclosed on a sheet of 
paper within a circle of wet ink, to all appearance ejected a 
thread perpendicularly upward until it attached itself to the 
ceiling. The spider then climbed up the thread and escaped. 
Some fifty or a hundred common house flies were once 
noticed to swarm round and follow, for more than a hundred 
yards, a gossamer spider floating through the air, supported 
by the quasi balloon which this species is known to con- 
struct. This habit of the gossamer is well known to natu- 
ralists, but the behavior on the part of the flies has never been 
previously observed. 

< i m i » 

Wonderful Insect Eyes. 
Physicians call attention to the increasing instances of 
defective or imperfect sight occurring in civilized countries, 
and attribute it to various conditions of modern life — the 
overwork of the eyes in childhood, the study of books in 
small print, the habit of reading by imperfect light, and 
many other causes. It appears certain that in the matter of 
eyesight the savage has usually the advantage of the civil- 
ized man. The gift of sight is one very unequally distri- 
buted among the animal world. Some creatures enjoy it in 
excess, like the eagle; others are totally deprived of it, like 
the earthworm. In many other instances the sense of sight, 
if not actually lacking, is extremely imper- 
fect, as in the case of the mole. Insects are 
in many cases far more richly endowed with 
eyes than even birds or beasts. The little 
creature called a whirlwig (Gyrinus natator), 
which skims about on the surface of standing 
water, is furnished with a double set of optics, 
the upper portion of the eyes (fitted for seeing 
in the air) being placed in the upper portion 
of the head, and the lower portion of the eyes 
(fitted for seeing in the water) in the lower 
portion of the head, a thin division separating 
the two. Spiders possess six eyes — some spe- 
cies eight; centipedes twenty, while the eyes 
of many insects (bees, butterflies, dragon-flies) 
are composed of a number of facets, each eye 
being, in fact, a cluster of eyes. Dr. Hook 
counted 14,000 of these facets in the eye of 
a dragon-fly, and Leeuwenhoek found as 
many as 12,544 in another specimen of the 
same species. The latter naturalist adapted 
one of the eyes of a dragon-fly so as to be able 
to see objects through it by means of a micro- 
scope, and found that he could view the 
steeple of a church 299 feet high and 750 
feet from the place where he stood; he could 
also distinguish if the door of a house, at the 
same distance, was open or shut. Fleas' eyes 
diminish as well as multiply objects, as Puget 
discovered by performing a similar experi- 
ment to that of Leeuwenhoek. "A soldier 
viewed through it represented an army of 
pygmies; . . . the flame of a caudle seemed 
the illumination of a thousand lamps." Blind 
or imperfectly sighted human beings may 
think with envy of the beautiful provision of 
visual organs bestowed by Nature on some of 
her children; and yet many creatures live 
happily with but a small share of the bless- 
ings of sight. In some of the insects who 
possess the largest share of visual organs, 
some other sense — taste, hearing, or touch — 
is deficient. Huber believes their sense of 
both hearing and taste to be imperfect. On 
the other hand, the blind earthworm will 
retreat rapidly into its hole if the light of a 
candle is thrown upon it, its sense of hearing 
or smell warning it of the approach of the 
danger it cannot see. A bat's senses of touch, hearing, and 
smell are so acute that it depends little on the aid of its eyes. 
Spallanzani tested this by the cruel experiment of destroy- 
ing the sight of several bats, and then setting them free. 
In their flight through the room they avoided even the 
smallest thread placed to obstruct their way. Latreille, the 
French naturalist, states that there is a species of ants which 
are entirety blind, but pursue the same mode of life as their 
sighted brethren. — London Globe. 

■»<« > ». 

Tbe Wonderful Sunsets. 
Concerning the wonderful phenomenon of our sun risings 
and settings of late, and the suggestion that it may be caus- 
ed by volcanic dust from earthy or lunar volcanoes, I have 
this remark to make : If it were caused by such dust or mist, 
it must sensibly affect the rays from the moon and sun, 
whereas no such effect is perceivable. Heavy and dense as 
that mist appears the moon rises from and sets below it with 
not the slightest diminution of its power to shine. The same 
may be said of Mars and Jupiter. Jupiter rises now in or 
near the Crab. I do not see that it affects the rays of any 
star. If it does not, then we may conclude that the cause 
exists far beyond the most distant star. Those who have 
the opportunity of ascertaining if these speculations are cor- 
rect should report. Certainly it would seem that the cause 
of the phenomenon lies far beyond the orbit of our sun. 

C.I. 
Oregon, Mo. 
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Sorghum Sugar Experiments. 

Prof. Collier, late chemist, of the Department of Agricul- 
ture, and a firm believer in the practicability of producing 
sugar from sorghum in sufficient quantities and of a quality 
to supply a great part of the demand for sugar in this 
country, appears to have awakened the interest of the Agri- 
cultural Department in a subject about which it was sup- 
posed to have become somewhat inefficient. According to 
a Washington correspondent of the New York Times, Prof. 
Wiley, of the department, in a forthcoming report, will 
make public some interesting information about the experi- 
ments with sorghum during the last year, and takes a more 
hopeful view of the subject than Commissioner Loring 
formerly held. He pronounces erroneous the prevalent im- 
pression that every farmer may become his own sugar- 
maker. Sorghum, unlike sugar beet, contains various 
non-crystallizable sugars, the separation of which demands 
much skill and scientific knowledge. Sorghum sugar will 
have to be made in large factories. The existing factories 
have shown that it can be made, but how profitably or un- 
profitably cannot be stated by Prof. Wiley, who suggests 
that farmers near factories may, in effect, make their own 
sugar by raising the cane and trading it at factories for 
sugar. 

Cane giving 60 pounds of sugar per ton ought to bring 
the farmer 35 pounds, the rest of the sugar and molasses 
going to the manufacturer to pay expenses aud yield profit. 
The profitableness of making sugar from sorghum depends 
largely on utilizing all waste products. The scums and 
sediments make manure hardly inferior to guano. Bagasse, 
or crushed cane, can be turned into manure by being thrown 
into hog pens, as at Eio Grande, N. J., or it will make a 
fair quality of printing paper. It is not economical to burn 
it. If the manufacture of sorghum sugar is proved to be 
profitable, it will result in supplying to a large extent our 
demand for sugar; but as sorghum makes a great deal more 
molasses in proportion to sugar than sugar cane does, the 
Professor concludes that when there is enough sugar there 
will be a great deal more molasses than can be disposed of. 

Prof. Wiley has made experimentally some fair samples 
of rum and alcohol from sorghum molasses. Under favor- 
able circumstances one gallon of molasses, weighing 11 
pounds, would give 2 p 75 pounds absolute alcohol, 3 03 
pounds of 90 per cent alcohol, and 5 - 5 whisky or rum. 
Thus, each gallon of molasses would give nearly half a 
gallon of commercial alcohol and two-thirds of a gallon of 
whisky or rum. 

As it has been abundantly proved, he says, that sugar can 
be made from sorghum, the Government should make no 
further experiments in this direction. Prof. Wiley has 
tried the diffusion process, and finds it yields 20 per cent 
more sugar, but at a somewhat higher cost than grinding. 
The Government, he thinks, should purchase machinery for 
large experiments in the diffusion process, and should raise 
its cane somewhere else than near Washington, as land there 
is expensive and not adapted to the purpose. The Govern- 
ment should also make arrangements with agricultural col- 
leges or other agencies in various States for experimenting 
with sorghum culture to determine what parts of the country 
are most favorable to the culture of sugar-producing plants. 
Prof. Wiley suggests in each State the trial of two acres 
divided into ten plots — five for sorghum, four for beets, and 
one for corn — to test for purposes of comparison the general 
fertility of the soil and the character of the season. The 
Government ought to carry on for a series of years the pro- 
cess of selection of sorghum seed, in order to secure an 
improvement in the quality of the cane. It may be stated 
that the past season proved a disadvantageous one for sor- 
ghum sugar making, not only at the Agricultural Depart- 
ment, but generally. The conviction is growing among 
some of those who have made experiments that sorghum 
cannot be relied on to make sugar in the extremely Northern 
Slates, but that in spite of occasional successes in Minnesota 
there is a sorghum belt, as there is a corn belt, north of 
which the crop cannot be relied on. 

m i « ' » ■ 

Railway Bridge Inspection. 

Bridges, like car wheels, do Dot break down without 
showing signs of weakness long in advance. Careful in- 
spection of wheels at frequent intervals has enabled railways 
in this country to practically eliminate "broken wheels" 
from among the causes of accidents, at least those of a 
serious nature. A bridge failure is admittedly of a much 
more dangerous character than one resulting from a broken 
wheel. It would be expected, therefore, that bridges would 
be much more carefully looked after than wheels; yet, on 
some roads, even in the vicinity of New York, faulty and 
dangerous structures of this class have been allowed to stand 
on main lines for the last five years. Nominally, these 
bridges have been inspected, and probably the flaws have 
been reported, but so long as no atlention is paid to the de- 
fects the inspection is a farce. A dangerous wheel on the 
same road, if allowed to run under a passenger car, would 
cause the instant dismissal of whoever allowed the car to 
proceed, knowing that it was defective. 

If the true, or inside, history of many bridge accidents 
<iould be written, it would be found that numerous warn- 
ings had been given and disregarded. The condition of 
the structures had not been hidden from the officers, and 
had been continued long after they had passed the point 
where danger was imminent at each passage of a train. 

ODe of the bridges alluded to as having been a long time 
defective showed its first sign of weakness by the cracking 



of a cast iron member. This crack has been slowly enlarg- 
ing. Another member, through a mistake in placing the 
braces, is relieved from its proper load under certain condi- 
tions, and has been slowly rotating about its horizontal axis. 
At any moment, however, it is liable to experience a heavier 
shock or stress than usual and turn over completely, or 
break from the application of a strain in a manner not con- 
templated by the designer. These facts have been known 
to the officers of the road for a long time. Attention has 
been called to this particular bridge not only by their own in- 
spectors, but by outside engineers. 

It is hardly necessary to add that engineers do not gen- 
erally believe that bridges, roof trusses, buildings, or boilers 
fail from weakness or decay that could not have been dis- 
covered by proper examination. Mysterious causes are no 
longer admitted by engineers of repute to have a place in 
engineering science. However, the inevitable conclusion is 
that failures of all kinds of engineering structures may be 
anticipated and prevented by taking proper precautions. — 
The National Oar Bviider. 



NUT LOCK. 

The bolt is of the ordinary form and of any size of thread. 
The nut, Fig. 3. is threaded throughout its aperture to fit 
the bolt, and is formed at one side with a conical extension 
terminating in a cylindrical portion that is threaded. The 
extension is formed with longitudinal incisions, of which 
there are, preferably, four. The washer, Pig. 2, corresponds 
in width with the extension of the nut, and has its aperture 
tapered to fit the conical surface, and also has a straight 
portion that fits the threaded cylinder. These threads cor- 
respond in the number to an inch with those on the bolt, 
and the conical surface is slightly swelled, as shown in Pig. 
3. To use the device, the washer is first placed on the bolt 
against the body to be clamped, when the nut is screwed on 
the bolt, its extended portions entering the washer until the 
threads on the end take the threads on the washer; the con- 
ical surfaces coming together, the nut is clamped on the 
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FTJLWILER'S NUT LOCK. 

threads of the bolt. The nut is held fast by the clamping 
action, and the washer cannot become loose for the reason 
that it must, to do so, move back against the pressure of 
the body. This construction gives a long threaded surface 
to the nut, so that the pressure cannot strip the thread. The 
smooth conical surfaces commence to clamp as soon as in 
contact and increase in pressure as the washer moves up the 
cone. 

This invention has been patented by Mr. J. A. Fulwiler, 
of Lexington, Illinois. 

-9 i ■ i ■» — 

Better Prospects. 

It is evident to one who gets about among the manufac- 
turers that there is a more hopeful feeling regarding busi- 
ness than there was at the beginning of December. Machine 
tools of the standard sorts are ordered to a much larger 
amount than at that time, and some establishments are keep- 
ing their men busy in getting a stock of these tools ahead, 
which, of some makes, are rarely a drug in the market. The 
demand for special tools has somewhat fallen off, as might 
have been expected when the newly started manufac- 
tories of the last building season were completed, but there 
is a call for small machine tools fully as imperative as a year 
ago, one manufacturer of small machine tools and appliances 
reporting that he has all that his means will enable him to 
undertake, and another, who commands the production of 
two styles of patented planer and lathe tools, stating that 
two men on the road are doing well for themselves and for 
him in their sale. 



Tobacco and the Pulse. 

Dr. Troilski has made a number of observations upon the 
effects produced on the temperature and pulse by smoking. 
He found that in every case, varying according to the con- 
dition of the individual, there was an acceleration of the 
pulse rate and a slight elevation of temperature. If the 
average temperature of non-smokers were represented by 
1,000, that of moderate smokers would be 1,008; and while 
the heart in the former case was making 1,000 pulsations, 
in the latter it would beat 1,180 times. It is in the latter 
effect that he thinks the danger of tobacco smoking is man- 
ifested. — Journal de Medecine 4e Bruxelles. 



Hoi* to make Burnt Cork. 

The popular impression about the application of burnt 
cork by minstrel performers is that it is rubbed on the face 
and hands of the performer from a cork whose end is 
charred in a convenient gas jet. This is incorrect. To 
supply the burnt cork used by minstrel performers of this 
city occupies the entire time and earnest attention of one 
interesting character. A little man, whose place of business 
is on the curbstone on the north side of Pine Street, ex- 
plained to a reporter the process of making it. 

" I first gather my corks. I get them from the big bottling 
bouses, w.ho buy lots of bottles, many of them with corks 
that wouldn't keep the air out of wine or beer. 

'' When I get ready to burn, I put the corks into those 
three washboilers you see there with hoi s punched in their 
sides and bottom, sprinkle alcohol over them, and set them 
afire. Then I fill one of those muslin sacks with the charred 
cork, and knead the sack in this barrel of water. That 
forces the powdered charcoal through the sack into the 
water. 

" When I have worked all my charred cork through this 
sack into the water, I drain the water through a close can- 
vas sack you see on that frame there, and what remains in 
the canvas sack is ready for the artists. I put it up in one 
pound tins, and they use it out of them. When a per- 
former is ready to ' black up,' as they call it, he takes a 
little of this black paste in his hands and washes his face, 
neck, and hands in it, and he is blacked as you see him on 
the staged" — San Francisco Call. 



A Remarkable Phenomenon seen in Porto Rico. 

A correspondent in Humacas, Porto Bico, describes a 
beautiful comet observed by himself and a few friends in 
Humacas on the 21st of November, 1883, between nine and 
ten o'clock in the evening. He writes that "its head in- 
clined to the west and its tail extended majestically due 
east, and at an altitude of about 35° to 40°." It was observed 
on " three successive nights, but on the fourth night it dis- 
appeared." 

The writer asks for information, and asserts his belief 
that he has seen again the great comet of 1882. His con- 
clusion is an utter impossibility. The great comet of 1882 
is now far beyond the reach of mortal vision. Moreover, 
it was visible in the morning instead of the evening. The 
latest observations of this comet were made by Dr. Schmidt 
at Athens, on the 27th of April; by Mr. Atkinson, of New 
Zealand, on the 6th of May; by Mr. Maxwell Hall, at Kemp- 
shot, Jamaica, on the 6th of May; by Prof. Bicco, at Paler- 
mo, on the 12th of May, when it was extremely faint. The 
very last observation was made by Mr. Thome, assistant at 
the Cordoba Observatory, in South America, where it,.wj,s 
seen until the 1st of June, and described as "an excessively 
faint whiteness.'' 

It was announced that this comet would be in a position 
during September and October where it would probably be 
visible in a powerful telescope in the early morning, when 
the moon was out of the way. We have iieard no report of 
its visibility, and therefore conclude that it is winging its 
flight through the star depths to return no more until the 
passage of several hundred years will complete its circuit, 
and bring it safely back lo our domain. 

Neither can the comet seen at Porto Bico be the Pons- 
Brooks comet, now plainly visible in the northwest as a 
small nebulosity with a very small tail when seen by the 
naked eye; and as a nebulous mass with a bright nucleus 
and a well defined tail, when seen in a telescope. 

We cannot therefore throw any light upon the celestial 
phenomenon seen in Porto Bico by our correspondent and his 
friends. A comet such as he describes would have been 
seen elsewhere, and its presence would have been telegraph- 
ed all over the civilized world. We should like a drawing of 
the strange visitor and its position among the surrounding 
stars. We should like also to know whether the observa- 
tions were made with the naked eye or with the aid of the 
telescope. 

Perhaps the Java earthquake had some connection with 
the beautiful phenomenon. The superb sunrises and sun- 
sets occurring nearly at the same time are traced to this 
source by scientific men of the highest authority. Cosmic 
dust takes on wonderful forms, UDder the right c»nditions 
for development. 



A Young Electrician's Theory, 

An Ohio boy, who wishes to make electricity his life 
study, sends us his theory of its generation. He believes it 
is made by the earth being hot in the interior acting on the 
cold at the poles, which are supposed to be of platinum; 
that thus electricity is given off, not only to make the 
auroras so frequent in high latitudes, but to charge the 
whole stratum of air around the globe, the atmosphere in 
this way acting as a storage battery. 

In regard to matters where the wisest have thus far ob- 
tained so little satisfaction, our young correspondent ex- 
presses himself in away which indicates a thoughtful 
observance of what is going on in this most interesting 

field. 

^ < » » — 

The Oxide Bronze Company, of Philadelphia, send us 
certificate of result of testing, for tensile strength, of a sam- 
ple of their oxide bronze. The sample tried was of the area 
of 0'5fi74 sq. in. in cross section, and broke at 20,350 lb., 
eqnalto 36,502 lb. per sq. in. This bonze is a new com- 
position for which many advantages are claimed. 



© 1884 SCIENTIFIC AMERICAN, INC 



January 19, 1884.] 



gftuutxiU %mxxtM. 



41 



tomMym&tutt. 



The Origin of tbe California Coast mountains. 

To the Editor of the Scientific American : 

During the meeting of the American Association for the 
Advancement of Science, it was interesting to observe the 
different opinions held by geologists respecting the geologi- 
cal changes that were brought about during the glacial 
period. Some of the members declared that they did not 
believe that glaciers have ever been an important geological 
agent, and that the phenomena usually ascribed to glacial 
action in the record of an ice period were generally due to 
icebergs. While, on the other band, others asserted that 
during the glacial epoch heavy ice sheets covered most of 
the elevated portions of western North America, as far 
south as the 36th parallel of latitude; and that eastern 
North America was overspread with ice, which attained a 
depth of between five and six thousand feet. This last de- 
claration supports the views of Professor Hitchcock and 
others, who believe that the ice sheets of New England were 
able to move their debris over wide lands of little declivity 
toward the sea; their immense deposits forming the lands 
of Cape Cod, and also the large islands of Nantucket and 
Martha's Vineyard. Glacialists also maintain that even 
greater work has been performed by ice sheets in other 
countries. 

Professor James Geikie states, in his discussion on the 
glacial deposits of northern Italy, that the deposits from 
Alpine ice sheets of a frigid period, " rise out of the plains 
of Piedmont as steep hills, to a height of 1,500 feet, and in 
one place to nearly 2,000 feet. Measured along its outer 
circumference this great morainic mass is found to have a 
frontage of 50 miles, while the plain which it incloses ex- 
tends some 15 miles from Andrate southward.'' As the 
foregoing statements represent only a few of the great geo- 
logical changes declared to have been brought aboutduring 
past ice periods, I am prompted to offer my views on gla- 
cial work performed on a portion of the Pacific shores of our 
country, which seems to me to have been much more exten- 
sive than hitherto supposed. 

Professor Whitney describes the Coast Mountains of Cal- 
ifornia as being made up of great disturbances, which have 
been brought about within geologically recent times. And 
this statement I found to be so obvious, while journeying in 
that region, it appeared to me that the Coast*Ranges origi- 
nated in a different manner from the older Sierras. The 
western sides of the latter mountains everywhere showed 
the great eroding power of ancient glaciers; and when I 
considered their favorable position for the accumulation of 
sdow during a glacial period, I was led to seek for the 
glacial deposits adequate to represent the great gathering of 
ice which an age of . frigid temperature would produce. 
But it seemed to me that such deposits could not be found 
in the foot hills of the Sierras, which contain the moraine 
of inferior ice sheets that terminated at the base of the 
mountains. Under these considerations I came to the con- 
clusion that during the earlier ice periods the immense 
glaciers which formed on the western slopes of the Sierra 
Range moved their gigantic heaps of debris so far seaward 
as to form the range of hills now existing next to the coast- 
liue; the Contra Costa, or middle, range being formed 
during a subsequent ice period in the same manner as the 
bills next to the coast line. Still, it may be that neither of 
the Coast Ranges was the work of a single ice period, but 
tb/; ^western range must necessarily have been the earliest 
deposit. 

Although the Sierras differ from the coast hills in compo- 
sition, it does not disagree with the glacial origin of the 
latter region, from the fact that the ice sheets while moving 
tbeir bulk westward displaced the deposits of such bays, 
lakes, rivers, and marshes as lay abreast the Sierra slopes; 
the moving ice sheets, thousands of feet in depth, pressed 
and plowed below the somewhat superficial Cretaceous and 
alluvial strata which lay in their course. The disturbed 
strata, while pushed along in confused heaps in front of the 
ice, were amassed in ridges sufficient to form the hills of 
the Coast Ranges. The bowlders found embedded in several 
of the coast hills must have been moved by ice from the 
Sierras, on account of the Coast Ranges not having a rocky 
core of sufficient firmness to give shape to such bowlders. 
Moreover, the temperature of the Pacific waters would not 
be favorable for glaciers to form on the Coast Ranges with 
the ice sheets of the Sierras terminating at the foot hills. 

The Sacramento and San Joaquin valleys are now covered 
by recent river deposits, therefore the glacial drift which 
should be traced from the Sierras to the Coast Ranges is 
concealed. But the abraded appearance of exposed solid 
rock at the base of the foot hills, and also the scattered 
bowlders which gradually disappear beneath, the diluvial 
deposits of the plains, indicate that the Sierra ice sheets 
could not have ended at the foot hills, but must have moved 
further westward while pushing immense accumulations of 
earth in their front. The Coast Ranges in several places 
have been subject to igneous action, which may have been 
brought about through heat generated from pressureexerted 
on the interior masses after the ice had melted away; the 
heat thus produced being sufficient to cause outbursts of 
lava, where the nature of the material favored combustion. 
The low plains, lakes, and bays which separate the Sierras 
from the coast hills are in a position similar to the shallow 
sounds which septtate Nantucket, Martha's Vineyard, and 
Long Island from tbe inferior slopes of the mountains of 



New England. Therefore, while agreeing with glacialists 
who believe that great geological changes have heen 
wrought by ice sheets in Italy and New England, it appeals 
to me that the ancient glaciers of Sierra Nevada have ac- 
complished far greater work, owing to the Sierras being 
situated in a more favorable position to receive and con- 
dense the humidity from the ocean. Hence, with a low 
temperature vast quantities of snow would gather on their 
lofty sides, and at the same time their longer range and 
greater declivity would cause the ice sheets to move down 
their steeps with greater force than the glaciers which 
passed over New England. 

C. A. M. Tabbb. 
Wakefield, Mass., January 4, 1884. 



Screw Threads and Nuts. 

To the Editor of the Scientific American : 

Some fourteen years ago, while experimenting with ma- 
terials for armor plating, I became convinced that the stand- 
ard V-shaped screw threads were very much too coarse, not 
only for armor plating, but for nearly all mechanical pur- 
poses, and that the sizes of nuts were out of all proportion 
to tbe strains required to break the corresponding bolts. 

A brief statement of these facts was inserted in Profes- 
sional Paper No. 17, Corps of Engineers, printed in 1870; 
but my attention was diverted to other duties before I had a 
chance to test the matter experimentally, and it was not un- 
til last month that a convenient opportunity occurred. 

Having occasion to use a large number of bolts in build- 
ing iron lock gates for the Muscle Shoals Canal, I had four 
test bolts made, two of which had the standard threads of 
six to the iuch, and two with double that number. They 
were made of the same quality of iron, forged at the same 
time, and no special care was taken in fitting the nuts. The 
shanks of the bolts were turned and the heads and nuts 
were finished up in the usual way. The heads were only 
1% X 2 inches square, and the nuts were the standard size 
for 1}4 inch bolts, or about 60 per cent of the weight 
adopted for 1% inch bolts, which was the size to be tested. 
The outside of the thread was reduced one-twentieth of an 
inch smaller than the shank of the bolt, to prevent injury to 
the thread in driving the bolts to their places. 

These bolts were carefully tested on the great machine at 
the Watertown Arsenal under direction of Major F. H. 
Parker, (J. S. Ordnance Corps, and there was not only no 
sign of stripping the thread or splitting the nut in any case, 
but the bolts with fine threads stood an average of 78,400 
pounds, while the coarse threaded ones broke at 66,325 
pounds. The shanks of the bolts, which were 7 inches long, 
were stretched over 4% per cent in case of the fine threaded 
bolts and only 2»per cent in ease of the coarse ones; which 
show's that the "work" of breaking the former was more 
than two and a half times as great as in case of the standard 
bolts. 

The tensile strength of the iron was found to be 59,785 
pounds per square inch in the coarse threaded bolts, and 
58,495 pounds in the fine ones; which shows conclusively 
that the foregoing results are due entirely to the additional 
cross section secured by using the fine threads. 

It is by no means doubtful that even better results can be 
obtained by adopting still finer threads, as 16 or 18 to the 
inch would not be likely to strip, unless very badly fitted 
or worn out by frequent turning on and off, in which cases 
a coarser or a different form of thread is necessary. 

Inmost cases, however, it is evident that a net saving of 
at least twenty per cent can be made by using a finer thread, 
which is absolutely easier to cut than a coarse one, and forty 
per cent can be saved by making the head of the bolt and nut 
that much lighter. 

W. R. K. 

Chattanooga, Tenn., January 3, 1884. 



Acoustic Vibrations. 

To the Editor of the Scientific American : 

The experiment here described, though containing noth- 
ing new to those familiar with the principles of acoustics, 
may be of some interest to a class of your readers who are 
students of this science, especially as 1 doubt not it is some- 
thing not very often occurring on such a scale, in even the 
most noted laboratories of the country. 

In illustrating the longitudinal vibrations of rods and 
tubes, I held firmly in one hand, at about the middle, a 
large glass tube, and rubbed it back and forth with a wet 
woolen cloth held in the other hand. The sound produced 
was quite loud and piercing, and was of itself sufficient to 
excite the interest of a large class seated before me. So 
energetic, indeed, was the vibratory motion that I felt 
rather apprehensive for the safety of the tube. Suddenly a 
sort of crash came, just below the hand that held it, and the 
.tube for a length of nearly three feet was shivered- to 
many pieces. The fragments were, I suppose, of a mean 
length of two inches, and the tendency was to break into 
rings somewhat approaching the wave-length of the vibra- 
tions constituting the sound emitted. 

The tube was above 6 feet long, about 2 inches in diame- 
ter, and the glass more than an eighth of an inch thick. It 
will be seen from these dimensions that it was quite a stout 
pipe, and the effort to break it with the hands, even across 
some point as a fulcrum, as the knee, would have involved 
the exertion of a great deal of strength. Yet there was very 
little muscular strength exerted, and that not directly 
against the strength of the material. Moreover, the shatter- 



ing occurred in the half below the hand, and was not of the 
part rubbed by the cloth. J. F. B. 

Emory College, Oxford, Ga. 

Tbe Tidal Wave of Earthquakes. 

M. Ferdinand de Lesseps has communicated an interest- 
ing note on this subject to the French Academy of Sciences. 
On the 27th of August last, after 4 P. M., thesea level at 
Colon, on the Atlantic side of the Isthmus of Panama, began 
to oscillate, as shown distinctly by the marigraph of the 
Inter-Oceanic Canal Company. In amplitude the oscillations 
equaled the usual tidal rise, but succeeded each other at 
intervals of one and one and one-half hours instead of 12 
hours, as in the case of the normal tides. The curve of the 
marigraph showed that between 3:30 P. M. and 1:30 A.. M. 
the sea oscillated eight times with a rise of from 30 to 
0'40 meter. The movement began with an ebb of the water, 
as if a hollow had been made in the sea, and gradually 
diminished after 1 :30 A. M. on the 28th, till 11 P. M. on the 
succeeding night. M. De Lesseps can connect this phe- 
nomena only with the volcanic eruptions in the Straits of 
Sunda, near Java, which began on August 25th, and reached 
their height during the niglits of the 26tb and the 27th of 
August. The island of Krakatoa disappeared under the 
water in the west entrance of the straits. The maximum 
tidal disturbance at Colon lasted ten hours, and began on 
the 27th at 2:30 P. M., which, allowing for difference of 
longitude between Sunda and Colon, corresponds to 4 A. M. 
on the 28th. The time of propagation of the aqueous dis- 
turbance is therefore thirty hours. Curiously enough, no 
such disturbance was registered on the marigraph of Pana- 
ma, on the west side of the isthmus, although there is a 
straight sweep of ocean to Sunda, whereas to reach Colon 
the wave would have to turn round the African continent, 
surge up the South Atlantic Ocean, and penetrate the Carib- 
bean Sea. But M. De Lesseps explains this anomaly on the 
supposition that the innumerable islets and coral reefs to the 
north of Australia would break the force of the waves in 
traveling to Panama, whereas in the deep water of the Great 
Ocean it would continue to propagate itself, and follow the 
line of the great equatorial currents round Africa and into 
the Gulf of Mexico. 

While upon this subject we may mention, says Engineer- 
ing, that the tidal waves occasioned by the eruption in ques- 
tion have committed serious damage on the low coasts of 
Java and Sumatra. The French coast raarigraphs at Roche- 
fort, Socoa, Fort Boyard, Cherbourg, and Havre also 
showed traces of the tidal disturbance mentioned by M. De 
Lesseps. Taking the times of these tidal waves and those 
of the great shocks at Sunda, M. Bouquet de la Grye calcu- 
lates that the speed of the tidal waves was about 305 miles 
per hour. Other data from the marigraphs of Mauritius 
give the speed at 186 miles per hour and 362 miles per hour, 
the latter being a more correct estimate. The length of a 
wave at a given moment is reckoned at 376 miles. Tbe 
Straits of Sunda are in rough numbers 12,600 miles from the 
coast of France. 



Effect of Climate on Railroad Ties. 

At a recent meeting of the Institute of Civil Engineers for 
Ireland, a paper was read on " Railroad Ties in Mexico,'' 
from which we extract the following: "Tbe sleepers used 
are nine feet long, ten inches wide, and five inches thick. 
The selection of suitable wood for sleepers has occupied 
much attention. Good, well creosoted Baltic sleepers have 
been tried on a large scale, and found tobecome decayed and 
useless at the end of about four years. Hard, strong oak 
sleepers, obtained in the country, have also been tried in large 
quantities, and found not to last more than three or four years. 
The timber of both the Baltic and oak sleepers seemed to 
undergo a rapid change and become quickly converted into 
a dry, spongy consistency. 

There was no appearance of insect ravages ; the timber had 
evidently not been able to withstand the great heat or dry- 
ness of the atmosphere. The best wood yet discovered for 
sleepers is zapote. It is essentially a tropical timber, and ?s 
exceedingly durable for outdoor or indoor work above or 
below ground. Samples of this wood taken out of buildings 
said to have been erected more than two centuries ago did 
not show the slightest signs of decay; the wood was as 
sound as the day it was put into the building. This wood, 
however, is very scarce and very expensive. In color it is 
nearly as dark as logwood. It is very heavy and sinks in 
water, and is so hard that the boring of the holes for the 
spikes and forming the grooves for tbe rails is very labori- 
ous work. It appears to be almost impervious to decay, but 
it has a tendency to split if exposed to the heat of a tropical 
sun for a few months. For this reason the zapote sleepers 
must be kept equally covered with ballast. 

Tbe next best quality of timber yet found in the country, 
and of which by far the greater number of tbe sleepers on 
the line are made, is sabino, a species of cedar. The general 
color of the wood is either a light yellowish brown or a 
light pink, and in appearance is very similar to the cedar 
used for ordinary leaitl pencils. It is a resinous wood, with 
a peculiarly fragrant odor, and is straight grained, readily 
worked, and does not appear to be attacked by any insects. 
In many of the very old buildings on the upper plains, 
beams and posts of this timber are still standing, and show 
very little signs of decay. For sleepers it is very durable, 
and those that have been down for several years indicate 
that they are more likely to give way from the actual wear- 
ing or cutting in of the rail flange than from natural decay. 1 ' 
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ENGINEERING INVENTIONS. 

A retort deoxidizing machine has been pa- 
tented by Mr. Israel D. Condit, Jr., of MiUbnrn, N. J. 
The object is to obtain as large a heating surface and 
body of ore to be acted upon as can be worked, and also 
to secure great economy in the construction of the fur- 
naces and in the time of deoxidaiion. 

A dumper, for dumping coal cars, etc., has 

been patented by Mr. Samuel M. Keibler, of Saltsburg, 
Pa. It has a pivoted platform, to the bottom of which 
two curved bars or plates are fastened, with a weight 
held adjustably between, and the dumper can be readi- 
ly checked or released as desired. 

An improved car coupling has been patent- 
ed by Mr. John C. Bryan, of Holly Springs, Ark. The 
object of the invention is to provide means so an ordi- 
nary pin and link coupling may be made to couple au- 
tomatically, the drawhead having an internal spring so 
connected with a projecting lipped plate that the pin 
will ordinarily be held up, but the impact of the link in 
coupling causes it to fall. 

An amalgamator has been patented by Mr. 
JohnMcL. Thompson, of Trumansburg, N. Y. In an 
amalgamating cone, with, annular grooves, steam pads 
are provided for keeping the mercury warm; there is 
also a steam drum and pipes, the device being designed 
to keep the mercury in proper condition to operate upon 
the gold in cold weather, and the gold being separated 
from the mercury in the usual manner. 

A blast furnace for zinc ores has been pa- 
tented by Mr. Amedee M. G, Sebillot, of Paris, France. 
The object of this invention is to obtain metallic zinc 
direct from ores containing iron and other metals, 
where, heretofore, the vapors of zinc are converted into 
oxide by very little carbonic acid. By this furnace the 
carbonic acid is destroyed. There are separate con- 
denser chambers for each outlet pipe, a chamber filled 
with charcoal through which vapors from the lower 
outlet pipe are conducted, and various novel combina- 
tions, parts, and details. 



MECHANICAL INVENTIONS. 

A machine for forming eyelets has been pa- 
tented by Mr. L. J. M. Mortenson, of Racine, Wis. It 
is a combination of mechanism by which the rod is 
held firmly at aboutits middle length, when the ends 
are bent upward around the former and welded to- 
gether by dies. 

A ratchet drill has been patented by Mr. 
Richard Stephens, of Negaunee, Mich. The invention 
covers a double acting ratchet brace, with two handles, 
so that almost a continuous movement can be impart- 
ed to the drill, and the same brace may be driven by 
either the simultaneous or alternating movement. 

An oiler for loose pulleys has been patent- 
ed by Mr. William D. Graves, Jr., of Presque Isle, Me. 
At a point fn a central plane with the pulley is an oil 
or lubricant cup or vessel, with a screw-threaded at- 
taching tube and vricking, the shaft having a longitudi- 
nal aperture, so the oilis, by a novel construction, sup- 
plied to the pulley at or near its center only as needed 
when rnnning, 

A knitting machine has been patented by 
Mr. Joseph M. Merrow, of Merrow, Conn. It is intend- 
ed to provide that the fabric will be kept from being 
carried by the needles in the direction of their recipro- 
cations. The machine is adapced to knit in both direc- 
tions, and while knitting the heel of a stocking some of 
the needles may be raised and held up. 

A water motor has been patented by Mr. 
Alvey C. Harvey, of Lone Pine, Cal. By admitting 
water in a suitable tank or cistern, afloat is raised, a 
rack bar from which actuates a train of gearing com- 
municating motion to a shaft, and when the water is 
withdrawn and the float descends suitable mechanism 
must intervene so the shaft shall continually rotate in 
one direction. 



AGRICULTURAL INVENTIONS. 

A broadcast seed sower has been patented 
by Mr. John C. Waddell, of Union City, Tenn. There 
is a hopper with a rotating cross spout on the upper end 
of a staff connected with the gear frame, and having a 
foot rest to be supported in a strap carried over the 
shoulder of the operator, making a simple, compact, 
and easily working device. 

A cultivator has been patented by Mr. E. 
B. Bellinger, of Kalamazoo, Mich. Theframe has piv- 
oted standards with curved lower parts and vertical up- 
per ones, connected at their upper ends in pairs by rods 
or chains and pivoted bars, the frame being supported 
adjustably on wheels, so the plows may be eaused to 
work at any desired deplh in the ground, or raised 
above the ground if desired. 

A method of and means for making mole 
ditches has been patented by Mr. M. H. Eaton, of Wil- 
ton Junction, Iowa. This invention covers a ditching 
machine of novel construction, with a plow and cutter 
for forming the ditch proper and the cement lining 
cavity, and with a feed hopper or tube for a continuous 
supply of cement for lining the ditch, the cement being 
applied as the machine moves along. 

A cotton harvester has been patented by 
Mr. F, L. Warner, of Memphis, Tenn. When the ma- 
chine is drawn over the row of cotton plants, its sup- 
porting wheels actuate a picking mechanism, in which 
is a belt or apron with wire teeth pickers from two to 
six inches long; there is a device for guiding the 
branches of the cotton plants between the picker belts, 
also strippers to take the cotton therefrom to the carrier 
trough. 



MISCELLANEOUS INVENTIONS. 

A finger ring gauge has beea patented by 
Mr. Frank D. McDowell, of Salem, Oregon. It is of 
tapering form, with lines indicating the sizes, and with 
intersecting longitudinal lines that mark the differences 
in the circumference of the different sizes. 



A bill holder, for retaining bills, advertise- 
ments, and other sheets, has been patented by Mr. 
Peter Hand, of Glen, N. Y. There are certain novel 
fealures of construction whereby the sheets can be se- 
cured on the holder, or removed therefrom, easily and 
rapid ly. 

A drag saw has been paten ted by Mr. William 
A. Bennett, of Dallas, Texas. This machine can be 
built cheaplyin various sizes, maybe safely worked by 
unskilled labor, and will save time and do good work 
in cross cutting timber for railway ties, cord wood, 
stove wood, etc. 

An improved wagon seat has been patented 
by Mr. Seth Moore, of Salem, Ohio. The invention is 
a novel construction of adjustable seats for spring 
wagons. The seat is fastened by clamps and thumb 
screws to the wagon body, and the construction is 
light and strong. 

A combined burglar alarm and telephone 
system has been patented by Mr. Benjamin F.Dillon, of 
Savannah, Ga. This invention renders possible the ap- 
plication of telephone wires to burglar connections, so 
as to effect great saving of wires and obstruction to 
streets in cities. 

A faucet for soda fountains and other arti- 
cles has been patented by Mr. Samuel M. Way, of 
Hempstead, N. Y. This is a special construction, in- 
volving many separate parts, but so designed that any 
desired substance in the fountain can be readily drawn 
and its amount easily regulated. 

A combined potato scoop and riddle has 
been patented by Mr. Henry Peggs, of Windham, O. It 
is of novel construction, the parts being separable, and 
may be adapted for use with a different variety of arti- 
cles, does not crush or injure the potatoes, and the 
leaves, dirt, etc., are separated therefrom. 

An improved miner 's squib or fuse, for ig- 
niting blasts, has been patented by Mr. George Hages, 
of Girardville, Pa. It is intended to make the match 
portiou burn slowly until the fire reaches the inner 
match, and then rapidly past the choke, so there is no 
danger of the fire slumbering at the choke of the squib, 
while it will not burn rapidly until it gets there. 

A scratch gauge has been patented by Mr. 
John E. Sherman, of North Attleborough, Mass. The 
marker is a many pointed circular one, and has its dura- 
blity increased by the circular construction of the 
gauge, different scratching points being presented at 
different times, and the gauge maybe quickly and easily 
applied. 

An odometer has been patented by Mr. 
James Gillespie, of West Point, O. The counting and 
recording mechanism is fixed in a hollow cylindrical 
case, properly attached to the axle, and the device may 
be geared to be readily changed to count any desired 
distance, striking a bell signal if wished at stated dis- 
tances. 

An improved metallic plastering surface 
has been patented by Mr. James Stanley, of New York 
city. The wire cloth used has corrugations or ribs, to 
increase its stiffness and firmness, and so that it may 
be fixed to the joists and studding by -means of com- 
mon staples, the ribs being placed transversely to the 
joists and studding. 

An improved fire escape has been patented 
by Mr. Aaron Palmer, of Eochester, N. Y. It is a spe- 
cial arrangement of cage or frame adapted to slide 
down a standard, with ropes or cables and pulleys, 
counterbalancing weight, and spiral spring, so the cage 
or frame will be readily under command to move up or 
down, or fast or slow. 

A combined table and desk has been pa- 
tented by Mr. Samuel T. Corbitt, of Odessa, Mo. It is 
simple in construction, and can be readily adjusted for 
use either as table or desk, or both, the desk part being 
arranged to be drawn out of the table frame or pushed 
back into the same without disturbing articles on the 
table. 

An improved chair has been patented by 
Mr. James R. Linn, of Toledo, Ohio. It provides for 
a seat with rockers on the bottom, and downwardly 
projecting lugs therefrom, the lugs passing through 
pockets and being surrounded by springs contained in 
the pockets, thus giving a very easy and comfortable 
motion. 

An improved horse power has been patent- 
ed by Messrs, Charles B. and John S. Boren, of Boone- 
ville, Miss. It has a peculiar arrangement and con- 
struction of parts such that the vertical shaft or king 
post is relieved of all torsional strain, and the master 
wheel is so elevated that a man or beast can readily 
pass under it. 

A power jack has been patented by Mr. 
John W. Massey, of Gholson, Miss. It is durable, cheap, 
very powerful, and adapted for a great variety of uses, 
such as leveling buildings, laying flooring, rolling logs, 
etc., and it is easy and convenient to handle. One-half 
interest in the patent has been assigned to Mr. Madison 
Edwards. 

A bame fastener has been patented by Mr. 
Marsh Noe, of Davenport. Iowa. It is automatic, and 
more especially intended for use in fire departments, 
as the fastening only requires that the ends be brought 
forcibly together, so the operation may be very quickly 
performed, and it does not require an experienced hand 
to manipulate it. 

An improved housing for sugar and other 
mills has been patented by Mr. Burchard Tlioens, of 
New Orleans, La, Its object is to lessen the cost of . 
housing frames and facilitate construction and repairs j 
of sugar and other mills, as well as reduce the bulk and 
weight of the parts and make them easy of access for 
removal, etc. 

A wagon tongue support has been patented 
by Mr. A. H. Gleason, of Wabash, Ind. The design is 
to so hold the tongue that its weight will not be wholly 
carried by the team, but that it will not be so rigidly 
held as to produce a pounding action on the necks of 
the horses, and also that it may be fixed so as not to 
stick out in the way when not in use. 

A flood gate has been patented by Mr. 
James A. Galloway, of Spring Hill, S. 0. The design 
is to operate flood gates automatically, to be opened by 



the action of the water when it rises above agiven level, 
for the purpose of allowing the water to escape, and the 
invention provides a special construction and combina- 
tion of parts for this purpose. 

An improved flying ball target has been pa- 
tented by Mr. Frank J. Moyer, of Lockport, N. Y. A 
ball or half ball is provided with a flange or rim whose 
diameter is less than the diameter of the sphere, so the 
ball, when thrown from any trap or mechanical device, 
will rotate only on its vertical axis, and take a direct 
course through the air. 

An improved method of forming a thumb 
on a continuously knitted mitten has been patented by 
Mr. Ila N. Moore, of Battle Creek, Mich. This is a spe- 
cial manner of making, requiring less work than where 
the thumbs are knit on, or where they are made wholly 
separate from the mittens, and then stitched in open- 
ings made to receive them. 

A refrigerator has been patented by Mr. 
Charles J. Berens, of Washington, Ind., in which the 
valves, vents, or otheropenings leading to the cold air 
chambers from the ice may be opened and closed from 
the outside of the refrigerator, so the warm air may be 
excluded from the main part when the door or window 
of one of the chambers is opened, 

A fire escape has been patented by Mr. 
George W. Watts, of Brooklyn, N. Y. It is the design 
of this invention to use the force of gunpowder or simi- 
lar explosive for elevating ladders to the roof or win- 
dows of buildings in case of fire, by a specially devised 
mortar working in a swivel on a light carriage, and a 
peculiar construction of chain ladder. 

A chain fastener has been patented by Mr. 
James H. Armstrong, of Pinconning, Mich. It is for 
drawing chains taut and holding them so, and consists 
of a forked lever to which a grab link is pivoted, and to 
this in turn a latch, so that the latch can be swung 
against the side of the lever and held in place in this 
position to draw on the chain. 

A shaft press for quickly beDding and set- 
ting carriage shafts; after they are steamed and soften- 
ed, until dry and fixed in shape, has been patented by 
Mr. John C. Bach, of Hillsdale, Mich. The upper sur- 
face of a frame is curved as required by the shaft, in one 
plane, with studs for the lateral curves, and bearer 
pieces and levers for binding the shafts in position. 

An improved lamp has been patented by 
Mr. Charles H. Bennett, of Blossburg, Pa. It is espe- 
cially designed to attach to sewing machines, pantry 
shelves, kitchen tables, etc., so as not to be knocked 
down or thrown off its supporting surface, and has a 
novel construction of attached bracket or clamp with a 
spring hold, which may also be used as a handle for car- 
rying the lamp. 

A seal lock has been patented by Messie. 
Jesse Jordan and A. P. Powers, of Macon, Ga. A 
spring bolt, pivoted in a casing in one door, has at its 
outer end a knife, the knife end adapted to be passed 
intoa casingin the other door in the car body, in which 
latter a seal card is held, which is cut by the knife when 
the spring bolt is withdrawn, and the seal card drops, 
showing the door has been opened. 

A combined boiler, fire regulator, and 
alarm has been patented by Mr. Charles S. Lockwood, 
of Newburg, N. Y. When the vessel used as a boiler 
on the stove, under the design of this invention, has 
evaporated a certain fixed or regulated amount of water, 
a spring then raises the boiler from the boiler hole, and 
the incoming air checks the fire, while an alarm con- 
nected therewith gives warning. 

A fire escape has been patented by Mr. Wil- 
liam H. Glenn, of Kirksville, Mo. It provides for a 
sack of perpendicular ropes, crossed by oblique ones, 
tied together at points of crossing, with hooks at the 
rim of the upper end of a projecting frame arranged to 
hold the sides of the sack perpendicularly, the whole 
forming a flexible ladder, and so there is no danger of 
persons falling. 

An apparatus for extinguishing fires has 
baen patented by Mr. John K. J. Foster, of Bolton, 
England. The invention relates to a new method and 
apparatus whereby air is deprived of its oxygen and 
vitiated with carbonic acid and other products of com- 
bustion, bypassing through or over a fire, then forcing 
or drawing this air deprived of power of supporting 
combustion through the burning structure. 

A knob attachment has been patented by 
Mr. F. Lattimer, of Richmond, Nova Scotia, Canada. 
In combination with the knob and its shank is an in- 
terior bolt with an exterior screw thread and spindle re- 
ceiving socket, and the extension shank has interior 
screw thread and a spindle receiving aperture, whereby 
the knob can be readily adjusted to the thickness of 
the door. 

An improved hame tug has been patented 

by Mr. John J. Hipp, of Timberville, O. It is intended 
to obviate the draught coming upon a single point of 
the hame and collar, and to this end the hame tug is 
composed of two, three, or more straps, attached by 
eyes or otherwise to the hame and on their rear end to 
the tug buckle, so the draught will be distributed over a 
considerable space of the hame and collar. 

A combined knife brick box and grinder 

has been patented by Mr. John F. Wood, of Boston, 
Mass. The box has a grater bottom, whereon the 
brick is always ready to be ground when dust is wanted 
for scouring knives, etc., the scouring board being ar- 
ranged to slide in the box under the bottom to receive 
dust from the grater; the box is on rockers, so the brick 
may be ground by rocking the box, and thus avoid get- 
ting brick dust on the hands. 

Tuttle's patent combination graduated scale 

is an ingenious and yet simple invention. With a scale 
having no finer subdivisions than eighty to the inch, it 
is possible to measure or lay off accurately hundredths, 
hundred alid twentieths, hundred and fiftieths, two 
hundredths, two hundred and fortieths, and three hun- 
dredths of an inch. What the vernier does for angu- 
lar measure this invention does more completely for 
linear measure. It is also equally applicable to the me- 
tric system, and thus constitutes an invention which will 
be valuable to engineers, draughtsmen, and surveyors, 
as well as to the general student. 
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^TNA INSURANCE COMPANY OF 
HARTFORD. 

The Sixty-fourth Annual Statement of this Company, 
which is published on another page, presents a remark- 
able showing. It has the largest Cash Capital— $4,000,000— 
of any American fire insurance company.Assets exceed- 
ing $9,000,000, and Net Surplus of $3,269,000. It was organ- 
ized in 1819, and in its 65 years of existence has paid 
$56,000,000 In losses. In the great Chicago fire $3,782,600, 
and in the Boston fire, which followed shortly after, 
nearly $2,000,000 in losses were promptly paid. -The rigid 
integrity and systematic management of the ^3tna have 
served to give it nearly three-fourths of a century of 
almost unprecedented and uninterrupted success, and 
the foundation builded upon is strong enough to guar- 
antee continued prosperity. An inflexible rule of this 
company is to make all contracts plain, conclusive, and 
binding, and all sorts of differential disputes are care- 
fully avoided. 
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The Charge for Insertion under this head is One Dolla 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
asearly as Thursday morning to appear in next issue. 

All Books on Electricity, School Electricity, N. Y. 

Goodell's apparatus for blocking ice, illustrated in this 
issue, will be let on royalty of, $100 on the first 5,000 tons 
or any part thereof, each year, and one cent per ton for 
any amount in excess of the first 5,000 tons. For par- 
ticulars, address George M. Goodell, Beardstown, 111. 

Railroad and Manufacturers 1 Supplies. Send for 1884 
prices. Greene Tweed & Co., 118 Chambers St. N. Y. 

Quinn's device for stopping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

Nickel plating outfits $10.00 upward, full directions. 
B.G.Ford. Ottawa. HI. 

"HowtoKeep Boilers Clean." Book seot free by 
James F. Hotchkiss, 86 John St. New York. 

"Astronomy Made Easy," free. T., 835 Linden St., 
Camden, N. J. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boiler Furnace, illus. p. 354. Hart- 
mann, Le Doux & Maecker, sole agents, 134 Pearl St.,N. Y. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, N«w York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Lists 29, 30 & 31, describing 4,000 new and 2d-haud Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaitb & Co., Manchester, N. II ., & N. Y. city. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. Forsaith & Co., Manchester.N.H. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 117 Com- 
merce St.. Newark, N. J. 

Blake's Belt Studs are the best fastening for Leather 
and Rubber Belting. Greene, Tweed & Co., New York. 

Presses & Dies. Ferracute Mach. Co., Bridge ton, N. J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocora & Son's Shafting 
Works. Drinker St., Philadelphia, Pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplkmicnt sent to them free. 
The supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co ... Publishers, New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Fossil Meal Composition, the leading non-conducting 
covering for boilers, pipes, etc. See adv., p . 45. 

Straight Line Engine Co., Syracuse. N. Y. Best in 
design, materials, workmanship, governing; no packing. 
Drop Forgings. Billings & Spencer Co. See adv., p. 398. 

Curtis Pressure Regulator and Steam Trap. See p. 14. 
Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p. 14. 

C. B. Eogers & Co.. Norwich, Conn.. Wood Working 
Machinery of every kind. See adv., page 14. 

Lightning Screw Plates, Labor-saving. Tools, p. 12. 

American FruitDrier. Free Pamphlet. See ad,, p. 29. 

All Books on Electricity. School Electricity, N. Y. 
Brass & Copper in sheets. wire & blanks. See ad. p. 30. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 20,000 Crank Shafts and 
15,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

Mjllstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau street. New York. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila, Pa. 
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The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See lllus. adv. p. 30. 

Pays well on small investment.— Stereopticons, Magic 
Lanterns, and Views illustrating every subjectfor public 
exhibitions. Lanterns for colleges, Sunday-schools, and 
home amusement. 116 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Lathes, Planers, Drills, with modern improvements. 
The Pratt & Whitney Co., Hartford, Conn. 

Amateur Photographers can have their negatives 
printed or enlarged by Rockwood, No. 17 Union Square. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
toforraer answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and nor, of general interest, 
should remit from $1 1.0 $5, according to the subject, 
as we cannoi be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at the 
office. Price HI cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful todistinctly mark or 
label their specimens so as to avoid error in their indenti- 
fication. 



(1) J. W. K. writes: 1. I am thinking of 

building a very light wagon, to be run by an electric 
engine. Do you thi nk it practical? A. It would be in- 
teresting as an experiment. 2. If so, how large an en- 
gine would it take to do the work? 3. Do you think 
one-half horse power large enough? Where can I get 
the engine? A. Sand 3. One-half horse power would 
not do it. It would probably require a two horse power 
engine. 4. What would be the cost" of a one horse 
power engine? A. $200 to $300, 5. Will you make an 
estimate of the cost of running a one horse engine per 
hour, the electricity to be generated by a battery? A. 
The cost would depend on the kind of battery and ef- 
ficiency of its motor; but in any case it would he seve- 
ral times as much as steam. 

(2) C. N. N. asks: Would the explosive 
force of steam and compressed 'air be the same, every- 
thing being equal? A. Yes; the force would be the same. 
It is the hot water that underlies the steam in steam 
boilers that is a magazine of energy and the source of 
the extraordinary destructiveness of exploding boilers. 

(3) J. N. W. asks: 1. At what speed should 
small circular saws, two inches in diameter, be run for 
cutting brass and iron? A. For brass fifty or sixty 
revolutions; for iron forty, to be varied according to 
the size of the article cut. 2. How can I harden these 
saws without warping? A. Heat the saw to a good red 
and then place it between two masses of cold iron— the 
top of a cold anvil and a planed cast iron bench block 
are good. Unless the saw is over one-eighth of an inch 
thick, it will be hardened and be straight. If thicker, 
plunge it into water. In either case brighten it and 
draw to a low straw. While warm, these saws may be 
straightened, if warped, by judicious blows of the ham- 
mer on an anvil. 3. At what speed should iron be run 
in the lathe? A. Good results come from a speed of 
eighteen feet per minute when the iron is clean, the 
lathe solid, and the tool properly ground and adjusted. 

(4) B. F. Gr. asks: 1. By what means may 

the human hair be dissolved and the coloring matter 
separated from it? A. Hair is dissolved by hydrochlo- 
ric and sulphuric acids; it is also soluble in the alka- 
lies. 2. What is the chemical composition of each of 
the different pigments of human hair— black, yellow, 
and red? A. See article on the *■ Color of Human 
Hair," p. 1464 of Scientific American Supplement, 
No. 93. 

(5) W. W. asks: 1. Will you please give 
receipt for varnish used by the famous Italian violin 
makers on their instruments? A. The following is said 
to produce a beautiful varnish for violins: Rectified al- 
cohol, half gallon; add six ounces gum sandarac, three 
ounces gum mastic, and half pint turpentine varnish; 
put the above in a tin can by the stove, frequently 
shaking until well dissolved. Strain and keep for use. 
If you find it harder than you wish, thin with more 
turpentine varnish. 2. I have tried to make amber var- 
nish, but I find I cannot dissolve the amber. Can you 
name the best mode of doing so? A. It is soluble in &ul- 
phuric acid and in pure alkalies. In making varnish, 
amber is generally brought into . solution by heating it, 
then adding the oil and finally stirring in turpentine as 
it, cools. 3. Will you also please give directions for 
making a practical luminous paint? A. See Scientific 
American Supplement, No. 249. 

(6) P. H. M. writes: 1. 1 want to heat a build- 
ing 40 x 25 ft. by the exhaust from engine; want to run 
pipe aloag both sides and across one end. Can I do it 
wkhout too much back pressure on piston? A. Yes, 
have your pipe of ample size and fitted with a back 
pressure valve (safety valve) which you can load to such 
back pressure as you wish. 2. Please give rule ftt find- 
ing horse power of high pressure engines ? A. See rule in 
Scientific American Supplement, No. 253 3. Where 
can I get a paper that treats mostly on steam engineer- 
ing? A. There is no periodical published in this coun- 
try specially devoted to steam engineering. For books 
on this subject see advertising columns. 



(7) F. A. W. writes: If not asking too much 
would like you to give through your paper, diameters, 
foci, places of diaphragms, and distances apart of 
lens for making microscope with power of about 250 
diameters. A. For your microscope you will require an 
object lens of one-fifth in. focus and a Huyghens eye 
piece of an equivalent of 2 in. focus, or what the opti- 
cians call a B eye piece. Ten in. from object glass to 
eye piece is the general practice, but any distance be- 
tween 7 and 10 in. will be proper. The objective should 
be achromatic. In Scientific American Supplement, 
No. 399, you will find an illustrated article upon eye 
pieces which will interest you. Also in Scientific 
American of June 17, 1882, p. 386, No. 9 Notes and 
Queries, you will find an illustrated description of two 
objectives as made for modern microscopes. 

(8) G. J. S. asks: How can I find the height 
of hills above the sea? A. The measuring of the heights 
of hills and mountains from the level of the sea would 
be a difficult problem for you to manage, unless you 
were fairly versed in trigonometry and have a theodo- 
lite. The heights are sometimes obtained by means of 
a barometer; observation being taken at base and then 
at top of mountain, and the difference calculated. We 
recommend you to get a book on trigonometry, illustrat- 
ing the methods for distances and heights. 

(9) E. W". S. asks: "What size ports to use 
in a cylinder 2x2}^ in., as I am making model engine 
of that size? A. Steam ports J4 x U in. Exhaust, 
% x 1J in. 

(10) L. B. asks: What horse power is a 
boiler capable of developing, size of boiler being 10 
feet long, 42 inches diameter, and 36 3-inch tubes, with 
a return flue; and would it be advisable to get an engine 
4 or 5 horse power less than boiler, or what proportions 
would you have to work satisfactorily and economically? 
A. About 15 horse power. Yes, especially if there is a 
prospect of more power being required in the future. 

(11) C. D. R. asks : Can I heat a room 
u0x20 ft., 9 ft. high, with steam from a 5 horse 
power boiler on the samejlow, and in any way get the 
condensed steam back to feed boiler with? A. If your 
heating pipes are run above near the ceiling, and the 
boiler is 6 or 8 ft. lower, yes; otherwise you must trap 
the condensed water Intoacistern or receiver and pump 
back to boiler. 

(12) C. C. S. asks: 1. If there is any rule by 
which, knowing the stroke and the bore of the cylinder 
of an engine, you can tell its power? A. See Scientific 
American Supplement, No. 253. 2. What the rela- 
tion of foot power is to horse power? We know of no 
direct comparison of foot power with a horse's power, 
but the power of 6 men is generally considered equal to 
1 horse power. 

(13) S. E. R. writes: We have a large cast 
iron rendering kettle which has a flaw and it leaks now. 
Will you tell us in your paper what we can do for it? Is 
there a cement which will stand fire? 

A. Iron filings 10 pts. 

Clay 60 " 

These are worked with linseed oil into a thick paste, 
which is applied after some more linseed oil is added to 
it. It is then left to dry slowly. 



Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

G. L. R.— The sample is pyrite (iron sulphide) in 
slate. 



INDEX OF INVENTIONS 

For which letters Patent of the United 
States were Granted 

January 1, 1884, 

AND EACH BEAKING THAT DATE. 

[See note at end ot list about copies of these patents.] 



Advertising device, automatic, J. A. Stansbury... 391,103 
Alarm. See Burglar alarm. Low water alarm. 
Ammonia from furnace gases, obtaining, J. & J. 

Addie : 291,264 

Annunciator, electrical, A. E. Leitch 291,068 

Bag. See Mail bag. 

Bale tie, R : E.Riale 291,228 

Baling press, Warren & Oliver 291,439 

Battery. See Electric battery. 

Beam and girder support, P. H. Jackson 291,192 

Belt fastener, P. Koch 291,202 

Berth for ships, self-leveling, J. H. Milligan 291,070 

Bicycle. G. D. Foote 291.323 

Bill holder. P. Hand 291,339 

Blast furnace for zinc ores, A. M. G. Sebillot 291,410 

Blind, window, J. Williams 291,254 

Block. See Building block. 

Boiler. See Locomotive boiler. Steam boiler. 

Boiler, flre regulator, and alarm, combined, C. 

S.Lockwood 291,064 

Boiler use, purifying water for, C. B. Dudley 291,168 

Bolt. See Shutter bolt. 

Bolt holding device, W. S. Dawson 291.037 

Bolt hoi ding device, L. J. M. Mortenson 291,387 

Boot and shoe crimping apparatus, H. R. Adams.. 291,017 
Boot and shoe uppers, apparatus for operating 

upon.H.K. Adams 291,016 

Boot and shoe uppers, device for expanding, C. 

L.Higgins 291,188 

Boots and shoes, instep holder for lasting, J. H, 

Parker 291,077 

Box. See Knockdown box. 

Bracelet fastening, J. M. Chandler 291,150 

Bracket. See Lamp bracket. 

Brick machine, SSelley & Kiser 291,413 

Buckle. F. S. & J. B. Belcher 291,275 

Buckle, T. O.Potter... . 291.225 

Buckle, M.E. Zeller 291,461 

Buckle and swivel, combined, S. S. Sargeant.. . . . 291,407 

Building block." J. Wadlelgh 291,114 

Bung brush wrench. S.H.Jenkins 291,193 

Burglar alarm and telephone system, combined, 

B.F.Dillon... 291,810 

Bushing for bung holes and bung for use there- 
with, S. H. Jenkins.. 291.194 

Button fastener, G. W. Prentice 891,080, 291,081 

Button fly clamp. I. Felber 291,316 

Cable motor, C. K. Brown. 29U44 



Cake and confectionery machine, J. H. Mitchell.. 

Can nozzle 1. T. Mee 

Cans, method of and device for filling and drain- 
ing food, W. A. Wicks 

Car brake, Turly & Bryant 

Car coupling, J. C. Bryan 

Car coupling, G. W. Butler 

Car coupling, D. Carlough 

Car coupling, P. Mayrand 

Car coupling, D. E.Morgan 

Cur coupling, R. S. & J. Wheeler. 

Car door. W. W. Shallus 

Car door fastening, S. F. Rosse 

Car, dumping, M. Van wormer 

Car platforms, safety door for railway, F Lappin. 

Car sand box, street, G. H. Hathaway 

Car seat, W. A. Ackley 

Car, stock, A. & A. h\ Berdanier 

Car wheel and axle, J. Beaupied 

Carbureter, D. R. Baker 

Carding engines, mechanism for stripping the flats 
of, E. P. Dennis 

Carriage and cradle, combined folding, H. Lade- 
wig 

Carriage, folding baby, H. A. Jackson 

Carrier. See Cash and parcel carrier. 

Cartridge closing machine, Leet & Northall 

Case. See Cigarette case. Electric conductor 
case. Tombstone picture case. 

Cash and parcel carrier, J. Burns 

Caster, Thompson & Rice 

Caster, furniture, W. H. Spoerl 

Caster, glass, D. C. Ripley 

Castings, process of and apparatus for the pro- 
duction of dense metal, Pielsticker & Muller.. 

Cement, manufacture of tubs or vessels of hy- 
draulic, G. L. Schmidt 

Chair, . I. R. Linn .. 

Churn, J.H. Darnell. ... 

Cigar cutter, F. C.Miller. 

Cigar holder, A. L.Webb 

Cigarette case, F. S. Kinney 

Clamp. See Button fly clamp. Roofing clamp. 

Clamping card, etc., device for, D. W. Ernsting... . 

Clasp. See Corset clasp. 

Cleaner. See Cotton cleaner. Slate cleaner. 

Clevis, R. Hamilton 

Clip for securing irregular surfaces together, A. 
H. Beach 

Clothes pounder, E. S. Burnham 

Club, police, J. J. Tower 

Coal, machine for separating slate from, C. W. 
Ziegler 

Cock, bull, T. McHugh '. 

Coke oven. H. Stier 

Compass, mariner's, E. S. Ritchie 

Coop, knockdown, J. Burns 

Corking machine, bottle, E. E. Worden etal 

Corn coverer, W . H. Pennock 

Cornstalks, etc., machine for cutting and grind- 
ing, G. Sanford 

Corset, C. A. Griswold 291,335, 291,386, 

Corset clasp, C. A. Griswold 

Cotton cleaner, seed, J. W. Webb 

Cover for culinary and other receptacles, J. Beau- 
pied 

Cream gage for milk cans, C. L. Colby 

Cupola furnace, Clapp & Griffiths (r) 

Cupping glass, C. L. Myers 

Cut-off valve and gear, J. Wheelock 

Cut-off valve gear, F. A. Gardner 

Cutter. See Cigar cutter. Peg cutter. 

Decorating walls, etc., M. Moneyment 

Deoxidizing furnace, retort, I. D. Oondlt, Jr. ... . 

Desks, device for fastening school, J. W. Myers. . 

Die stock, F. Armstrong 

Ditches, making mole. M. H.Eaton 

Ditching machine, C. D. Edwards 

Ditching machine, J. T. Fitzpatrick. 

Door check, C. R. Bickford ... 

Door fastener, O. D. Maine 

Draft pins, fastening device for, J. W. Dailey 

Drafting implement, J. H. Mitchell 

Drier. See Fruit drier. 

Drill. See Grain drill. Oat drill. Ratchet drill. 

Drilling square holes, device for. E. H. Bieber.. . 

Dummy for displaying clothing, J. R. Palmen- 
berg ■ 

Dumper, S. M. Keibler 

Electric battery, J. L. Tobin 

Electric circuit meter, P. G. Russell 

Electric conductor case, H. Edmunds, Jr 

Electric conductors, apparatus for covering, H. 
D. Stanley 

Electric machines, exciting circuit for dynamo, C. 
Lever 

Electric wire conduit, N. Randall — 

Electrical distribution, system of, C. S. Bradley... 

Electrical transmission of power, method of and 
apparatus for regulating the, E. Weston 

Elevator. See Hay elevator. 

Embroidery slitting apparatus, J. B. West 

Engine. See Traction engine. 

Envelope, G. B. Post 

Escapement wheel, O. Votti , 

Farm gate, W. C. Kieker 

Faucet, A. A. Bennett 

Faucet attachment, L. Dankhoff 

Felt bodies, manufacture of smooth faced nap- 
less, Vero & Everitt 

Fence, flood, W. Hodgen 

Fence wire, barbed, A. w. Stevens 

Ferro cyanides, manufacture of, G. De Vigne 

File, paper, M. Smith 

Filter, floating, J. H. Breese 

Filter, water. J. Reid 

Finger ring gage, F. D. McDowell. 

Fire arm, D. S.Cole 

Fire arm, breecb loading, H.Updegraff. 

Firearm, electric, A. T. Brown 

Fire, device for cutting off the flow of gas, etc., 
in case of, J. A. Laemle 

Fire escape, A.Fischer 

Fire escape. W.H.Glenn 

Fire escape, H. Kafka 

Fire escape, Kientoff & Bertemes 

Fire escape, A.S.Miller 

Fire escape, Stockham & Adams 

Fire escape, s. J. Stofer 

Fire escape, F. VV. Voigt 

Fire escape, G. W. Watts 

Fre escape and alarm, W. S.French 

Fire escape, and hook and ladder carriage, I. G. 
Morgan 

Fire extinguishing apparatus. J. K. J. Foster 

Fireproof compound, L. Felldin 

Fish package. R.S.Jennings 

Flood gate, J. A. Galloway. 

Frame. See Harvester frame. Hot air register 
frame. Saw mill frame. 

Fruit drier, H. Fitts ... 

Furnace. See Blast furnace. Cupola furnace. 
Retort deoxidizing furnace. 



291,881 
291,375 

291,119 
291,109 
291,289 
291,290 
291.149 
291,210 
291,385 
291,446 
291,411 
291,404 
291,113 
291.363 
291.341 
291,263 
291,186 
291,274 
291,128 

291,471 

291,204 
291,351 



291,028 
291,426 
291,238 
291,086 

291,223 

291,091 
291,866 
291,306 
291.879 
291,115 
291,201 

291,172 



291053 

291,184 
291,029 
291,242 

291,123 
291,374 
291.422 
291,403 
291,027 
291,458 
291,896 

291,231 
291,338 
291,337 
291,442 

291,022 
291,296 
10.432 
291,388 
291,249 
291,181 

291,215 
291,298 
291.219 
291,268 
291.313 
291,040 
291,048 
291,466 
291.162 
291,304 
291,380 



291,137 

291.076 
291,355 
291,241 
291,405 
291,170 

291,239 

291209 
291,899 
291,141 

291,445 

291,116 

291,079 
291,482 
291,059 
291,135 
291,161 

291,431 
291,346 
291,420 
291.163 
291,237 
291,285 
291.083 
291,378 
291,153 
291,111 
291,288 

291,061 
291,319 
291.333 
291,198 
291.060 
291,878 
291,240 
291.423 
291,245 
291,441 
291,326 

291,481 
291,324 
291.176 
291.195 
291,327 



291,320 



Furnaces, fume condensing attachment for ore, 
E. M. Alderman 

Furnaces, mechanism for introducing tubes into, 
E.W.Wolfe 

Furniture, folding joint for camp, P. Latour.. .... 

Gage. See Finger ring gage. 

Game register and trump indicator, G. W. Hyatt. 

Games or deals played at cards, etc., apparatus 
for checking and registering the number of, 
G.F.Howard 

Garment supporter, T. White 

Gas burner, A. B. Lipsey. 

Gas burner for heating purposes, T. Fletcher 

Gas, device for checking the flow of, E. E. Marass 

Gas furnace for metallurgic and other purposes, 
and operatingthe same, Morgan & Hayden. . 

Gas generator, electric, Ball & Bradford. Jr 

Gas motor, H. S.Maxim 

Gas motor, J. Spiel 

Gas, process of and apparatus for making coal, A. 
Stamm 

Gas, process of and apparatus for manufacturing, 
J. L. Stewart 

Gas purifying box, C. W. Isbeli 

Gate. See Farm gate. Flood gate. 

Gate, I. L. Landis 291,205, 

Generator. See Steam generator. 

Glass. See Cupping glass. 

Glass insulators, press for molding, E J. Murphy. 

Glass molding press, A. A. & L. A.'Appert 

Glue stock from bones, horn piths, etc., prepara- 
tion of, E. F. Cruse 

Grain and flour sampler, automatic, J. M. Finch.. 

Grain drill, T. I). Gere 

Grate bar, W. H. Cambry 

Grinding mill feed mechanism, Clark & Dewey . . . 

Grinding mill, roller, W. Ager 

Grinding roll bars, device for, C. J. Bradbury 

Guard. See Handle guard. Saw guard. 

Halter, J. C. Lighthouse 

Hame, F. Frazer '. 

Hame fastener, M.Noe 

Handle. See Saw handle. 

Handle guard, ax and tool. G. P. Morrill 

Harness rosette, door plate, etc.. A, Stenger 

Harrow, A. C. Evans 

Harrow, S. Shoemaker 

Harrow tooth , spring, B. F. Eaton 

Harvester, Cobb & Wheeler 

Harvester, cotton, F. L. Warner 

Harvester frame, grain, C. Whitney 

Harvester, grain binding, Whitney & Marsh 

Harvester platf orm, C. Whitney 

Harvester sheaf carrier, Williams & Harder 

Hat sweat band, A. C. Couch 

Hat tip, A. C. Couch 

Hay elevator and carrier, J H. & P. Lux 

Hay press and horse power, combined, W. Han- 
dle, Sr 

Heater. See Steam and water heater. 

Hinge, spring, W.Duncan 

Hitching device, J. L. Kennedy 

Hoisting machine, Morse & Tyson 

Hoisting machine. J. J. White 

11 oisting mechanism for pianos, etc.," W. H. Young. 

Holder, See Bill holder. Cigar holder. Pen 
holder. 

Hopple, L. Stow 

Hoop flaring machine, J. Baumle 

Horse blinder, B.Rice 

Horsepower, C. B. & J. S. Boren 

Horses, shoe for hoof bound, W. H. Hendricks... 

Hose nozzle attachment. R. F. Tobin 

Hot air register frame, C. W. Trotter 

nousing for sugar and other mills, B. Thoens 

Hub cap, wheel, F. Kramer 

Hydrant,Meyer & Laufersick 

Hydraulic motor, J . H. Hinch 

Ice and refrigerating machine, D. L. Holden 

Indicator. See Station indicator. 

Ingots, apparatus for equalizing the temperature 
of steel, J. Gjers 291,044, to 291,048, 

Inhaler. Johnston & Browne 

Iron, making wrought, L. D. Chapin 

Iron, manufacturing planished sheet, W. D. 
Wood 

Ironing machine, Davey & Fabian 

Jack. See Power jack. 

Joint. See Railway joint. Telegraph wire joint. 

Journal box and bearing, R. W. Traylor 

Key fastener, E. W. Wagner A 

Kiln. See Lime kiln. 

Knitting machine, J. M. Merrow 

Knockdown box, J. Blakely 

Labeling machine, spool, Calmar & Carr 

Ladder, extension flre, Witte & Greiner 

Lamp, C. H.Bennett 

Lamp bracket, H. Edmunds, Jr 

Lamps, support for filaments of incandescent, J. 
S. Beeman 

Ijatch, locking, E. Nyswonger 

Lathe, A. Wood 

Lathe bed, S. W. Putnam 

Lathe, geometric, S. K. White 

Lathe mandrel, W. H. Blue 

Lathe, shaft centering, A. Wood 

Light. See Skylight. 

Limekiln, J. T. Meredith. 

Lock. See Permutation lock. Seal lock. Vehi- 
cle seat lock. 

Lock nut, O. F. Garvey.. 

Locomotive boiler, J. E. Wootten 

Lounge and sofa. L. C. Van Nest 

Low water alarm. W. T. Bate 

Lubricating wheels and pulleys, device for, W. 

™ P. Danieil 

Lubricator, C. E. Collins .. 

Lubricator, W. U. Fairbairn 

Lubricator. W. A. Reid 

Mail bag, Clipp & Brock 

Mail bag fastener, J. Moore 

Match splint machine, W. I. Ely 

Mechanical movement, Crompton & Wyman (r).. 

Metal bars, upsetting and shaping, w. & G. H. 
Sellers 

Metal spinning machine, F. C. Williams. 

Meter. See Electric circuit meter. 

Mill. See Grinding mill. 

Mirror for hat tips, etc.. flexible, A. C. Couch 

Molding- fruits, fancy topped tables, birds, etc., 
composition of matter for, E. Brady 

Molding in sand,machine for, Aikin & Drummond. 

Monkey wrench, C. H.Miller ... 

Mortar, w. A. Harwood 

Motion and power, device forltransmitting rotary, 
G. Focke 

Motive power machine, J. Winter ■» , 

Motor. See Cable motor. Gas motor. Hydraulic 
motor. Gas motor. Water motor. 

Motor. N. Milkkelsen 

Mowingjand reaping machines,cutter bar,etc.,f or, 
H.R.Allen 

Mowing machine, H. R. Allen 



291,462 

291,454 
291,062 



291,056 
291,252 
291,480 
291,475 
291,369 

291,386 
291,463 
291,065 
291,102 

. 291,417 

291,421 
291,190 



291,072 
291,265 

291,302 
291,474 
291,183 
291,292 
291,031 
291,018 
291.469 

291,365 
291,325 
291,390 

291,216 
291,418 
291,174 
291,414 
291,038 
291,295 
291,438 
219,449 
291452 
291,448 
291,118 
291,157 
291,034 
291,368 



291,082 



291,169 
291,357 
291,217 
291,251 
291,122 



291,105 
291,273 
291,229 
291,283 
291 ,055 
291,107 
291,428 
291.425 
291.361 
291.068 
291,189 
291,477 



291,331 
291,196 
291,470 

291,260 
291,035 



291,243 
291,434 

291.377 
291,281 
291,291 
291.259 
291,024 
291,171 

291,464 
291,392 
291,455 
291,398 
291,451 
291,282 
291.456 

291,212 



291,328 
291,120 
291,244 
291,272 

291.307 
291,154 
291,012 
291,400 
291,152 
291,384 
291.314 
10,433 

291,098 
291,258 



291,033 

291,284 
291,124 
291,213 
291,054 

291,821 
291,119 



291,069 

291,019 
291,020 
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291.221 
291.408 
291,359 
291,087 
291,156 
291,127 
291,131 
291,208 
291,370 



291,179 
291.030 

291,191 
291,250 
291,353 
291,121 
291,271 
291,021 
291,417 
291,026 
291,860 



Music leaf turner, D.Prfeto 291,397 

Nilil machine, J. B. Husted 291,058 

Nailing machine, H. Weeks 291,448 

Naphtha from oil, extracting, J. W. Evans 291,175 

Neck wear fastener, J. Weil 291,444 

Necktie, W. C. Cross 291,301 

Nest,hen's, N. Mitchell 291,214 

Nut lock, A. Edgell 291,039 

Oat drill, II. Eehl 291,856 

Oil press, J. H. Vaile 291,112 

Oil tank safety apparatus, J. p. Reinecke 291,085 

Oil tanks, preventing the accumulation of inflam- 

mable gases in , J. P. Reinecke 291,084 

Oiler for car axle boxes, G. K. Waterhouse 291,247 

Oiler for loose pulleys, W.D. Graves, Jr 291,334 

Ore concentrating machine, Bailey & Warfield 291,270 

Ore reducing apparatus, N. Clement '. 291,294 

Ore separator, McKay* Fairfield 291,067 

Ores, etc., apparatus for pulverizing, F. A. Luck- 

enbach 291,367 

Packing for stuffing boxes, metallic, J. J. Crow- 
ley .' 291,160 

Packing vessels or cans, construction of, F. A. 

Walsh 291,437 

Paints, base for, A. E. Brockett 291,142 

Pantaloons, H. F. Engels 291.473 

Paper in shipment, device for protecting the ends 

and corners of rolls of, H. Sanger 291,406 

Paper perforating machine. I.e. Carpenter 291,293 

Paper piping, J. McCausland 291,372 

Peg cutter, S. Yeatman 291,460 

Pen holder, A. II. Spencer 291,416 

Pencil, a. M. Collard 291,297 

Pencil sharpener, W. E. Sibley 291.235 

Permutation lock. L. Bilan 291,467 

Piano fortelbrjdge, J.K. Brown 291,143 

Pianos and organs, arm and finger guide for, T. 

Giddings 291,330 

Pipe wrench, Armstrong & Vandegrift... .291,266, 291,267 

Plane, W. B. Fenn. ...:.: '. 291,178 

Planing and printing wood, machine for, W. A. 

Compton .'..'..' 291,155 

Planter and check row attachment, corn, C. S. 

Page 291,393 

Planter and fertilizer distributer, seed, J. G. 

Hinger 391,402 

Planter, corn, W. G. Selby 291,093 

Plaques, frames, etc., suspending attachment for, 
(i. R. Osborn 

Plastering compound, H. E. Scales 

Plow, J . A. Kneedler 

Plow, A. A.Roberts 

Plow, gang, H. M.Cormack 

Plow, rotary, J. Austin. 

Pole, wag»n, A. H.& R. H. Beach 

Post shield, O. S. Leslie 

Powerjack.J. W.Massey. ... ','. 

Press. See Baling press. Glass molding press. 
Hay press. Oil press. 

Press platen. J. Ferguson 

Printer's dry rack, G. A. Clapper 

Puller. See Stump puller. 

Pulverizer, clay, A. Ittner 

Pump, A. W. White '. 

Pump, automatic bilge, J. R. Jobin 

Pump, force, H. M. Wyeth 

Pump regulating device, J. H. Baker 

Pump, steam, Bagley & Dawson 

Purse, N.'J. vVheeler. .'. .......'. 

Radiator, steam,' W. 11. Brooks: 

Railway block signal, J. K. Knight 

Railway, cir.cRlajjji'fty'lI..4.,ffi.OA(l 1 ....^. 

Railway joint and' fastening device, S. Shaw 

Railway switch, automatic street, E. Bill 

Railway tracks, apparatus for laying, C. R. Good- 
man..'....;.. — 

Railway train signal apparatus, c. Selden 

Railway trains, apparatus for operating, B. Frese. 

Ratchet drill , R. Stephens. .'.'. 

Reflector for gas burners. J. Kasschau 

Reflector, solar, W. Calver. ....... ,.... ... 

Refrigerating apparatus F. A.Dodge 

Refrigerating ch amber, A^ Myers.. 

Refrigerator, C. J. Berens 

Refrigerator, W." H. Davis 

Register. See Game register. 

Regulator. See Secondary battery regulator. 

Rice hulling and cleaning machine, J. W. Lane.. . 

Road making machine, W. H . Tidland 

Boiler. See Trunk roller. 

Rolling coupling pins, machine for, R. R.Turner. 

Roofing clamp, ft. W. West 

Roofing fabric and applying the same, C. M. War- 
ren.. ..*. ........' ' 

Sash fastener, G. VV. Curry 

Saw, drag, W. A. Bennett 

Saw guard, J . G. Groff 

Saw. hand, 0. Tenney 

Saw handle, M. E. True., 

Saw mill carriages, truck box for, G-. M. Ilinkley. . 

Saw mill dog, W. F. Schowe' — 

Sawmill frame, gang, T. S. Wilkin 

Saw mill, gang, T. S. Wiikin 291,256 to 

Sawmill head block, t. s. Wilkin 

Saw mill set works. G. M. Ilinkley 

Saw set, F. L. Bailey 

Saw set. R. E. Poindexter 

Saws, operating butting, J. Cardy. 

Scale, graduated. G. F. Tuttle„ 

Scale, platform, E. Bell 

Scholar's companion, M. J. Spencer 

Scoop and riddle, combined potato. H. Peggs. 

Screen, J. Norwood. 

Screen, J. E! Wakefield 

Seal 1 ock, C . A. Jewett 

Seallock, Jordan & Powers 

Seam trimmers, device for sharpening the blades 
of fabric, A. Wright 

Seat. See Car seat. Wagon seat. 

Secondary battery regulator, J. S. Beeman el al. . . 

Seeder, plow, and harrow, combined, F. S. Arm- 
strong 

Separator. See Ore separator. 

Sewing machine. C. W. Davis 

Sewing machine ruffling and shirring attachment. 
C. Grata...! '. '. '.. . ....291,051, 

Sewing machine ruffling attachment, C. Grotz 

Sewing machine whipping guide, G. Simpson. . . 

8hell ornament, J. M.Reynolds 

Shepherd's crook, S. D. Felt . 

Shovel and scoop, L. H. Sholder 

Show box cover, J. G. White 

Shutter bolt, G. M. Bechtel 

Shutter worker and fastener. A. C. Sisson 

Signal. See Railway block signal. 

Skylight, O. C. Hubbell.... ..' 291,057 

Skylights and glazed roofs, cross clip for metallic, 

G.Hayes 291,342 

Slate cleaner, J. Burling 291,145 

Snap, hook. J. E. Pumphrey 291,226 

Snow plow, D. B. Garton 291,182 

Soap, manufacture of, Gibbs & Otis 291,829 
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291,232 
291,138 

291,049 
291.095 
291.180 
291,419 
291,199 
291.146 
291,166 
291.074 
291,278 
291,036 



291,363 
291,427 

291,110 
291,248 

291,440 
291.303 
291,277 
291,187 
291,424 
281,108 
291,343 
291,409 
291.255 
291,258 
291,453 
291,844 
291,269 
291,224 
291,148 
291.429 
291,276 
291.415 
291.395 
291,220 
291,246 
291,352 
291,354 

291,459 

291,465 



291,309 

291,052 
291,050 
291.100 
291.405 
291.177 
291,234 
291,450 
291,023 
291,101 



Solar heaters, controlling t?he temperature of, W. 

Calver 291,147 

Sower, broadcast seed, J. C. "Waddeil. ...'...' 291,433 

Spectacle lenses, machine for grinding, J. J. 

Bauscn.... .....:.. ..;..:... 291,130 

Spoon, mustache, I. W. Parmenter 291,394 

Squib, miner's. G. Hayes 291,343 

Station'lhdicator, C. W.'Musgrove 291,073 

Steam and water heater, A. Holt 291,347 

Steam boiler, L. Schutte .'.... 291.092 

Steam boiler and furnace, W.U.Fairbairn 291,041 

Steam engine, portable, R. M. Bigger 291,279 

Steam generator, Gordon & Hbbbs — 291,185 

Stocking and knitting' the same, W. Esty '.. 291,173 

Stocking supporter and sleeve adjuster, C C. 

Shelby....... i 291,233 

Stone channeling machines, device for securing 

tools in, A. II. Rapp .'. 291,227 

Stone dressing machine. W. I'erkins.. ...I — .391,078 

Store service apparatus, I. Birge 291,280 

Stove, gasoline, C. H. RuntlT 291,34! 

Stove, hot blast, F. W. Gordon 291,186 

Strap, sealed' binding, F. W. Blacker 291.025 

Straw stacker, F. W. Robinson..... 291,088 

Straw stacker carriage, Imler <fc Snow den.... 291.350 

Stump puller, P. Zubee 291.263 

Syringe, P. B. Laskey 291,364 

Target, flying, J. S. Briggs 291,286 

Telegraph, duplex, S.D. Field 291,318 

Telegraph poles, device for attaching cross bars 

to, C. Hi Wagner 291,435 

Telegraph, quaduplex, G. Smith 291,236 

Telegraph system, underground, 8. D. Field 291,317 

Telegraph wire joint, C. Mclntire 291,211 

Telegraph wire protector, sectional compound, J. 

W.Horner 291,478 

Telegraph wires, box for laying lines of, T.J. 

Mayall 291,371 

Telegraphs, static neutralizerfor,C.Selden.291,096, 291,097 

Telephone, mecahnical, C. Selden 291.094 

Telephone transmitter, D. Drawbaugh 291.311, 

291,312, 291,472 
Telephonic and telegraphic instruments.protector 

for, A. A. Connolly 291,299 

Thill holder, Evans &Vernay 291,315 

Thrasher. A. H.Clark 291,151 

Thrashing machine grain feeder and band cutter, 

O C. Van Ness. , 291,430 

Tie. See Bale tie. Necktie. 

Tie for securing bags, bales, etc., W. Gibson 291,184 

Tombstone picturecase, W. Strong 291,106 

Tongue support, wagon, A. H. Gleason. .291.332 

Traction engine, H. M.Cormack 291,300 

Traction engine, W. S. Owings. '..' 291.075 

Treadle motion, J. Kay ser 291,300 

Tricycle, N. Merrill.. 291,376 

Truck, car, W. H. Montz 291,382 

Trunk roller and corner piece, A. V. Romadka... 291.230 

Trunk stay, J. E. Ladd 291,203 

Truss. J. F. Noone... .... 291,391 

Umbrella. M. C. Stone 291,104 

Umbrella catch, G. G. Saxe 291,090 

Valve and union, J. R. Maxwell .' 291,066 

Valve gear. F. A. Gardner 291,476 

Valve, safety. H. G. Ashton 291,126 

Valve stop, C.F. Murdock 291,218 

Valve, straightway, R. Hughes 291,479 

Vegetablecutting machine, P. J. Dames 291,305 

Vehicle seat lock, F.J. Newacheck. 291,389 

Vehicle spring, D. P. Sharp 291.412 

Vehicle wheel, G. M. Ditlard 291,165 



Veneer, Dicianan & Heintz.... 291,164 

Ventilating bow windows, C. S. Foos ... 291.822 

Vocal culture, device for aid in, C. L. Mitchell — 291,071 

Wagon running gear, A.J. Beach 291,132, 291,133 

Wagon running gear; R. C. Blackwell 291,468 

Wagon seat, S. Moore .'....' 291,383 

Wall paper exhibitor, F. H. Shepherd 291,099 

Watch crystal cabinet, C. H. Daugherty 291,308 

Water closet and other bowls and pipe connec- 
tions therefor, J.K. Boyle .291,140 

Water closet flushing apparatus, J. E. Boyle 291,139 

Water motor, A. C. Harvey...'. 291,340 

Water, purifying, C. B. Dudley 290.167 

Water supply for cities, D. C. Creiger 291,158 

Water supply for cities and towns, D. C. Cregier. . 291,159 
Wheel. See Car wheel. Escapement wheel. Ve- 
hicle wheel. 

Window shade, J. E. Phillips 291,222 

Window shade bar, H.L. Judd 291,197 

Wire, annealing, H. Kerr 291,358 

Wood corners, manufacture of solid, I. G. S. Cle- 

land.... 291,033 

Wood, method of and machin e for ornamenting, 

C. Wagner 291,436 

Wool washing machine, F. G. & A. C. Sargent.. . . 291,089 
Wrench. See Bung bush wrench. Monkey wrench ■ 
Pipe wrench. 

Wrench. W. C. Baskin 291,129 

Zinc for batteries, H. J. Brewer 291,286 



DESIGNS. 

Carpet, A . Cochran 14.529, 14,680 

Carpet, E; Fajon 14,531 

Carpet, D. McNair. : 14,533 

Clock case, J. B.'McCarty 14,532 

Polonaise, lady's, M. Turner 14,534 

Tableware, Barlow & Alpaugh 14,528 



TRADE MARKS. 
Canned fish, oysters, fruits, meats, and vegetable, 

H. J. Horn &CO.. 10,826 

Cigars, Fitzpatrick & Draper 10,833 

Cigars, Follett & Schorn 10.824 

Corsets, flexible hip, E.Leonard 10.829 

Gin, J. De Kuyper & Son 10,828 

Medical and toilet preparations, certain, A. J. 

Kaercher 10.827 

Medicine, certain veterinary, C. H. Hickman 10,825 

Remedy f orfemale weaknesses, J. A. McGill. . .. 10,831 
Rubber, fancy articles manufactured from hard, 

Butler Hard Rubber Company 10,822 

Stoves, cook. Miami Stove Works 10,830 

Whisky, Siebe Bros. & Plagemann 10,832 

A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will'be furnished from this office for 25 
cents. In Ordering please state the. number and date 
of ■ the patent desired, and remit to Munn & Co.. 261 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the forse 
going list, at a cost of $40 each. For full instruction- 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents ma; also be obtained. 



vtertte»»ts. 



Inside Patfe. each insertion ... 7~> cents a line. 
Hack Page, each insertion - - - SI. (10 a line 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press- Adver- 
tisements must be received at publication office as 
as Thursday morning to appear in next issue . 



GET THE BEST AND CHEAPEST. 




«T. -A.. OF 1 AY c*s <30. 9 

(Cincinnati, Ohio, U. S. A.' 1 
Exclusive Agents and Importers for the United States, of the 

CEIiEERATED 

PERIN BAND SAW BLADES, 

Warranted superior to all others in quality, Jlti- 
toh, tiniforniity of temper* and general dura- 
bility. One Perin ««.w outwears three ordinary eawa. 



WORKSHOP 

RECEIPTS. 

SECOND SERIES. 

A reliable Handbook for Manufacturers, Mechanics, 
and Scientific Amateurs. 485 paares, size 7%z5 inches. 
Price Two Dollars, postage prepaid. 

Descriptive Catalogue and Circulars mailed £ree. 



E. k F. N. SPON, 35 MURRAY ST., HEW YORK, 



VELOCITY OF ICE BOATS. A COLLEC- 

tion of interesting letters to the editor of the Scientific 
American" on the question of the speed of ice bo ats.de -. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientific 
American Supplement, No. 214. Price 10 cents. To 
be had at this office and from all newsdealers. 



M'F'G OPTICIANS. 

Exclusively Perfected 

OPERA, FIELD & 
MARINE GLASSES, 

TELESCOPES, MICROSCOPES, 
BAROMBTERSJHERMOMETEES 

Magic Lanterns, "Anokato," etc. 

Send at onoe f or LIST OP USEFUL HOLIDAY 

GIFTS-gratls. 




ICE-BOAT WHIFF. FULL WORKING 
drawings and description, with dimensions of the 
model ice-yacht Whiff, the fastest yacht in the world. 
Exhibited at the Centennial, Dy Irving Grinnell. With 
fourteen illustrations. Supplement 63. Price 10 
cents. 




PORTAHr-ir 



NECKED SPINDLE 
AND OIL TIGHT BUSH 



if 



MUNSON BROTHERS. 

<^\ MKNUfACTUflERS. f _\ 

AND MILL FURNISHINGS. **^>- 

UTICAN.Y.U.S.A. 



WATCHMAKERS. 

Before buying, see the Whltcomb Lathe and tlie Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltha'm, Mass. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 

American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




SCROLLSAW DESIGNS 

Send for new Catalogue. L; H. Russicll, Stratford, Ct. 



ice-boats — Their construction 

and management. With working drawings, detaite, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Supple- 
ment, 1. The samenumber also containsthe rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



SPRAY "v 

FEED WATER> 
I= ^PURIFIER 

FOP, 1TJ.AM BQ1LE.F 
U.S. !k FOREIGN PATE» 



TTILNriVIESIFL SAL. 

sr Pulverizes everything— bard, soft, gummy, etc. 

® The best Clay Grinder and the best. Cotton Seed ^ 

j> Huller in the world. fi 

^ Portable Steam Engines, Stationary Engines, M 

^ Horizontal and -Upright Boilers, all sizes, on H 

03 hand for immediate delivery. u 

if 10 Barclay St., N. Y. City. " 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American ScppLEMENTcanbe 
supplied for the low price of $1.50 by mail, or $L55atthe 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address. 

MUNN & CO., 

Publishers Scots xmc American. 



!»«»««,, 



64th ANNUAL STATEMENT, 

December 31, 1883, 



/ETNA 



'J 
HARTFORD, GT. 



CASH CAPITAL $4,000,0(10.00 

Reserve for Re-insurance (Fire). 1,68^,252.86 

(Inland) 9,684.46 

" " Unpaid Losses (Ifire) 166.252.75 

'' " (Inland) 10.333.C8 

All other Claims. 64,663.20 

NBT SURPLUS 3,269,457.85 

TOTAL ASSETS $9,192,143.80 

AS FOLLOWS: Market Value. 

Cash in Bank $1,031,117.34 

Cash in hands of Agents 324,997.26 

Real Estate 364,500.00 

Loans on Bond and Mortgage 44,800.00 

Loans on Collaterals 20.100.00 

Stooksand llonds 7,405,897.22 

Accrued Interest 1,231.98 

Total. .$9,192,643.80 

LOSSES PAID IN 65 YEARS, , 
$56,000,000.00. 



L. J. HENDEE, Pres't. 

J. GOODNOW, Sec'y. 

WM. B. CLARK, Asst. Sec'y. 

JAS. A. ALEXANDER, Agent, 

2 Cortlandt St., New York. 



WAX —A PAPER BY LEOPOLD FIELD, 

describing the sources, chemical composition, and uses 
of the various kinds of wax, animal and vegetable. 
Illustrated with fourfigures. Contained in Scikintifio 
Amekican Supplement, No. 400. Price 10 cents. 
To be had at this office andfromali newsdealers. 




I can secure, through correspondent abroad, foreign pa- 
tents at reduced rates. "Patents," 281 Greenwich St., N.Y. 



rCE-HOUSE AND REFRIGERATOR 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had atthisofficeandof all news- 
dealers. 




Clark's Noiseless Rubber Wheels. 

Absolutely prevent splintering and wearing 
of floors caused by use of Iron Wheels. 
Adapted for Trucks, Boxes, Baskets, Tables, 
and work of every kind In Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct._ 



PERFUMES AND ESSENTIAL. OILS.— 
A paper by Laurent Naudin, describing an entirely new 
mode of extracting essences and perfumes by volatile 
solvents with the aid of vacuum and cold. With one 
figure illustrative of apparatus. Contained in Scien- 
tific. American Supplement, No. 406. Price 10 
cents. To be had at this office and from all newsdealers. 



FOSSIL MEAL COMPOSITION, 

The Leading Non-Conducting Covering* 

FOR BOILERS, PIPES, ETC, 

With % to ^inch thickness it radiates less heat than 
any; other covering does with 2 inches. 

"Weighs very light, is very durable, flreproof.and is 
easily applied. Sold in a dry state by the pound. 
: Fully indorsed by Professor Ordway, Massachusetts 
Institute of Technology, Boston. 

FOSSIL MEAL CO., 48 Cedar. St, NewYorfc 



FILTER FOR INDUSTRIAL WORKS — 

Detailed description, with illustration, of a cheap and 
efficient form of filtering apparatus which any bleacher 
or dyer may easily make for himself. Contained in 
Scientific American Supplkmknt, No. 404. Price 
10 cents. To be had at this office and from all news- 
dealers. 



£CE AND ICE HOUSES—HOW TO MAKE 

ice ponds ; amount of ice required, etc., and full direc- 
tions for building ice-house, with illustrated plan. Con- 
tained in Scientific American Supplement, Mo. 55. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



Remington Standard Type- Writer. 

It represents 
the hi all est point 
reached in writ- 
ing: ma chines. 
No one having: 
much writing to 
do can afford to 
be without it. 
Send for new' 
illustrate d 
pamphlet. 

Wycltoff, Seaman s & Kenfdict, 

281 & 2S3 Broadway, New York. 




I have a 5x12 Boiler and Engine to match, used about 
three months, and another second hand 3H2 Boiler 
add Engine to match, and have no use for them. Will 
sell alt for much tess than value. 

T. VAN TUVL. 
Prattsburgh, Steuben Co., N. Y. 

CHEMICAL COMPOUNDS MADE BY 

Compression.— A paper by M. W. Spring, giving the re- 
sults obtained by compressing mixtures 01 sulphur and 
of certain metals or non-metals, and which throw a new 
light upon the relations of organic and inorganic chem- 
istry. Contained in Scientific American Supple- 
ment, No. 404. Price 10 cents. To be had at this office 
and.from all newsdealers. 




-*-*FIRE —AND— VERMIN!-*- 

PROOF 

Sample and Circular Free by mail. 
a 8. MINERAL WOOL CO* 22 Courllandt St, N. Y. 
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JFcientifir jtmetirxft. 



4S 



Founded by Mathew Carey, 1785. 

BAIRD'S BOOKS 

FOR 

PRACTICAL MEN 

Our new and enlarged Catalogue of Practical 
and Scientific Books, 96 pages, 8vo, a Catalogue of 
Books on Steam and the Steam Engink, Mechan- 
ics, Machinery, and Dynamical Engineering, and 
a Catalogue of Books on Civil Engineering, 
Bridge building, Strength of Materials, Rail- 
uoad Construction, etc., a Catalogue of a miscel- 
laneous Collection of Practical and Scientific 
Books. aList of Books on Ei,ectro-Metai,[,ukgy,htc., 
and other Catalogues, the whole covering every branch 
of Science applied to the Arts, sent free and free of post- 
age Co any one in any part of the world who will furnish 
his addrets. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphia, Pa. 



THE PERFECT RAZOR. 

DE 1'EW'S PATENT. 
TRADE MARK REGISTERED. 

Every razor set ready for use and warranted to shave 
perfectly any beard grown on the human face. Will be 
sent to any address on receipt of price, $2.00, by address- 
ing W. 11. DE PEW, 1'. O. Box 3018, New York City. 



HOW TO BECOME 

Quick al Figures. 



25 Cents. Any News- 
dealer or WOODBERRY 

& CO., 105 Summer St., 
Boston, Mass. 



s have become rich working 

for us We offer a business easy to 

1 learn— paying iargesumsof money 

in profits Every one willing to 

work can getrich Men, women and 

even boys and girls, are making for 

tunes No capital required We 

willstartyon in business You run no risk whatever. 

You need not be away from home Full particulars free 

W. V. R.POWIS, 8» Randolph Sf, Chicago, 111. 



POOR 




LYON & HEALY 

te&MonroeSts., Chicago 

II mend prepaid to auy *dilres» their 

BAND CATALOGUE 

for 38S4, 140 pages, giOKngn 
vingsof Suit-,caps,Uclts,Pom 
.pons, Epaulets, Cap-Lamps, 
Stands, Drum Major's Staffr, 
and Hats. Sundry Band Outfits, Re. 
ipairing MateriaR also includes ln- 
-tHinions aifd Fxercises for Ama- 
teur Bands, and a Catalogue of 
Choice Band Music. 




DEAFNESS CURED! 

"RAPIDLY and COMPLETELY. Uearinff perfectly re- 
stored. New methods : Rarefaction, Electro-Medication. 
Simple, Painless. Full detailsfrom Medical Director ot 

THE AURAL CLINIC, 177 6T1I Ave., New York. 



THIS 1VEW 

ELASTIC TRUSS 

■ Has a Pad different from all 
'others, is cup shape, with Self- 
Ts Adjusting Ballin center, adapts 
[ SENSIBLE W itself to all positions of the body 
TRUSS Mr w hi1e the ball in the cup 
w presses back the intes- 
tines just as a person 

e finger. With light pressure the Her 
EiaTTheid securely day and night, and a radical cure 
certain. It is easy, durable and cheap. Sent by mail. Clp» 




Hilars Inx-. 



LlitiLISTON TKl'SS CO., Chicago, III., 



ADIT DR- H. H. KANE, 
HADI I of the DeQuiucey 
Opium Home, now offers a Remedy 
whereby anv one can euro 
_ himself ot home quickly und 
pulnleHoIy. For testimonials, and endorsements, letters from 
eminent medical men, and a full description of the treatment, 
address H. H. KANE, A.MU M.O., 46 W. 14th St. New York. 



OPIUM 



I CURE 



When 1 say cure 1 do not mean merely to stop them for a 
time and thenhave them return again, I mean a radical cure. 
1 have made the disease of FITS, EPILEPSY or FALLING 
SICKNESS a life-long Btudy. Iwarrant myremedy tocura 
the worst cases. Because others have failed Is no reason for 
nut now receiving a cure. Send at once for a treatise and a 
Free Bottle ormy Infallible remedy. Give Express and Post 

Oitli-o. It costs you nothing for a trial, ami I will cureyem. 
Address Dr. H. O. ROOT, 183 Pearl St., New York. 



DYKE'S RKARD KLIXIR A 

Foram lumrikiit UuiUchi, WW 
kan. or bur on b«Jd hndi :. 3" t. 
30 ilivy. No injury. Euily uwd. 
Bnu (h. world. 2 or 3 I'kg. dot* I 
th. work. Will pro., it or fi.rf.it, - 
u^k*,:* w.tli dirwtion. i.»W .dJ j.o. 

h. A. I.. SMITH & CO., Agents, Palatine, 111. 





CONSUMPTION. 

I have a positive remedy for the ahove disease ; by Its usa 
thousands of case* of the worst kind and of long standing 
hiivo beencured.* Indeed, so Btrong Is my faith in Its efficacy, 
that I will Bond TWO BOTTLES FREE, togother with a VAL- 
UABLE TREATISE on this disease, to any sufferer. Give Ex- 
press & P„ Q, oddreBB, DR. T. A, SLOCCaf; 181 Pearl St., N. Y. 



RUPTURE 

cured without an operation or the injury trusses inflict 
by Dr. J. A. SHERMAN'S method. Office,251 Broadway. 
New York. His hook, with Photographic likenesses 
of had cases, before and after cure, mailed for 10c 

266th EDITION. PRICE ONLY $1 



BY MAIL, POSTPAID. 



nn nnn in presents given away! 

(jfUUpUUU OUR SECOND AWARD! This Offer Good Until May 1, 1884. 



THE FARM, field ,\\D FIRESIDE has now over 100.000 actual subscribers. Being desir 
ous ofhaving its circulation morf widely extended and increased to over 200.000) the proprietors again 
announce another award of $50,000 to be made May 1st, 1881, when they will have secured another 100,000 
subscribers. The award of $40,000 just completed by us fully establishes our reputation and the fact that 
we will carry out and fulfill to the letter the promises herein made. The circulation of the FARM* FIELD 
AND FIRESIDE is now the largest ever attained toy any paper of its kind In the world, we still want to 
add | 00.000 more j-early subscribers toouralready large list, and in order to secure them we propose to 
distribute the $50,000 that we shall get for tin: sale of advertising space and our profits in the paper for the 
coming year. This new award will be conducted in a similar manner as our last wherein we gave away hi De- 
cember Forty Thousand Dollars. In the last award five persons received the grand presents or the Five One 
Thousand Dollar Bonds. In our new award to be made on May 1st, we have alarger number of cash prizes and 
more numerous and costly presents, thereby giving more opportunities to the masses to secure a good present 
than for one or two persons to get the bulk of the award, we are positive that this plan is better than our last. 



OR 



II enteryour name on our subscription books and mail you the new edition— enlarged to 28 pages— of the 

• FIELD AND FIRESIDE regularly for one year and immediately send a Printed Numbered Re- 

to ONE of the following Presents to be given away May 1st, 1884- 



We 

FARM. ri»fc_ 

ceipt which will entitle the holde: 



The List of Presents to Be Given Our Subscribers: 



50 U. S. Government Bonds of $100each $5000 

20 U. S. Greenbacks of $100 each 2.J00 

1 U. S.GovernmentBond 1000 

20 U. S. Greenbacks of $50 each 1000 

50 U. S. Greenbacks, $20 each 1000 

100 U. S. Greenbacks, $10 each 10 

100 U. S. Greenbacks, $5 each S ; W 

6 Grand Parlor Organs 1000 

3 Grand Pianos 000 

1 Twenty-Foot Sloop Sail-Boat 300 

1 Rob Roy Fifteen-Foot Canoe 100 

1 Four-Oared Row-Boat 100 

1 Colu m bia Bicycle 100 

2Phaetons 510 

6Top Buggies looi 

5 Elegant Black Silk Dress Patterns 200 

2 Village Carts 200 

5 BestSingerSewing Machines 250 

2 Raw Silk Parlor Suits 400 

2 Plush Silk Parlor Suits 600 

6 Silver Dinner Services 600 



100 Solid Stiver Table Spoons $260 

100 Solid Silver Dessert Spoons 2'00 

100 Rets Silver Forks (6 U the set) 10W 

100 SetsSilver Plated Dinner Knives'COte theset) 250 

100 Silver Sugar Shells §0 

50 Silver Ice Pitchers 500 

1000 Photograph Albums. $2each. 2000 

1000 Pocket Silver Fruit Knives 1000 

1000 Gentlemen's PocketKnives 1000 

20 Gentlemen's Gold Watches 1600 

20 Ladies' Gold Watches , 1200 

20 Boys' Watches 200 

3 Solitaire Diamond Finger Rings 400 

2500 Elegant Oleograph Pictures 1200 

500 Ladies* GolaLockets 500 

500 Gold Finger Rings.. 500 

400 Ladies' Breast Pins 400 

200 Gentlemen's Scarf Pins and Watch Chains.. 200 

1000 Fine Mounted Oil Paintings (14x22) 2000 

500 Beautiful Nickel Clocks 3000 

100 Microscopes 500 

100 Magic Lanterns , 500 

104 Telescopes 520 



1 Black Walnut Marble Top Chamber Suit 100 

100 Set Solid Silver Teaspoons— 6 to the set 600 

Also, 90,000 OTHER USEFUL AND VALUABLE PRESENTS, ranging in value from 25c to $l each, 

making a ^andtotalofQjfJJ HUNDRED THOUSAND PRESENTS, 



so that each and every - . 

one who subscribes to the FARM FIELD AND FIRESIDE f °r one year will receive our twenty-eight 
page elegant and enlarged paper for one year, ana a valuable present, ranging in value from twenty-five cents 
to $1 000. Our paper nasjiow the largest circulation of any paper of its kind in the world. But this is not 
enough: we want 200, 000 yearly subscribers. Wehave just completed anaward of Forty Thousand Dollars 
to our subscribers, alio? which was carried out and fulfilled to theletterof our promise. See the names of 
receivers in the other column. 

AH of theabovepresentswill be awarded May 1st, in a fair and impartial manner by a committee of three 
responsible and reliable citizens of good character and standing where they reside. Persons living ata dis- 
tance will have presents sent to them by mail, express or freight as may be required by the article awarded. 

THE <Z>TX"I*: DOLLAH. which you send us is the regular subscription price for a yearly 
subscription and therefore e chargenothing for the' presents. If you have failed to take advantage of our 
former offer you should not let this opportunity go by. We believe thatyou will like our paperso well that you 
will remain a regular subscriber, and say with others that you would not be without it for five times the cost. 
TOUR SUBSCRIPTION FR£E. Get five of your friends to join you by cutting this out and showing it to 
them. Sendus $5 and we willsend you the FARM, FIELD AN D FIRESIDE for one year, and a num- 
bered receipt for each of your subscribers and one extra for yo.ii trouble. 

$E.\n te\ SUBscniUERN -with $ \ Q a (1 we will send |2 subscriptions and twelve numbered re- 
ceipts. We will mail theextracopy of the pape. fo. the extra receipt to any one you may designate. We 
shall limit the number of new inscriptions to i00, 000, so we would advise all our friends to forward sub- 
scriptions early, as many of the last award were too late to get a Numbered Receipt. 

THE FARM, FIELD AND FIRESIDE 

Is oneof the oldest and ablest edited Family aad Agricultural papers. It contains twenty-eight large pages, 
one hundred and twelve columns; the paper ismagazineform,bound, stitched and cut. Its circulation is 
now over I 00,000 and we are sure to receive the 100,000 called for at the time set.and the distribution of 
presents will take place on May 1st. The FARM, FIELD AN D FIRESIDE has elegantly illustrated covers changed each issue illustrating our picturesque coun - 
try, somethingnever attempted by anotherpaperin the world. SAMPLE COPY SENT FREE. Stories, Sketches, Poetry, Farm, Garden, Household 
and Agricultural Departments by the best Contributors of the day, as well as an Illustrated Fashion Department, Needle and 
Embroidery Work, Biographical Sketches of Eminent Men and Women. In short, it contains that which will interest, instruct and amuse the whole 
family. The Croat Award Just mad ft shows that we have fulfilled our agreement to the letter. Our reputation is fully established and the people are satisfied 
that we have capit aTenoinrh to cany out and fulfill any offer we may make. 

S%K|| V f^MC r\/"\ I I AD secures the F.A.HM, FIELD -A.WID FIRESIDE for one year, and a numbered 
\J IV L« ■ ^Slv b %J\J LLHIl receipt, which will entitle you to one of the presents in the $50,000 award. The paper is worth double the sub- 
scription price. As to our reliability we refer to any Bank or Express Company in Chicago and the Commercial Agencies. We are now known the world over. 
Money in sums of $1 maybe sentin ordinary letter at our risk; larger sums should be sentby Registered Letter, p. O. Money Order or Express. 

REMEMBER these are Presents to our Subscribers given to them absolutely Free, Cut this out and show to friends, acquaint- 
ances and neighbors, as It will not appear again. This is a great opportunity and you should take advantage of this ex- 
traordinary Offer. Address (Mention This Paper.) 

The FARM, FIELD & FIRESIDE, 89 Randolph St., Chicago, III., U. S. A. 



A FEW WHO RECEIVED PRESENTS 
IN OUR LAST AWARD : 

NUMBERED RECEIPT 18,045, Mis. I.. 

M. Snyder, Waterloo, l[lackli;i« k Co., 

Iowa, Sl.OOO. 
NUMBERED RECEIPT 33,000, Mtna 

Clara Merrill, Cove, Uuloa Co., Oregon, 

S 1 ,000. 
NUMBERED RECEIPT 40,161, N. Willi. 

Aim. Kan.a. City, Mo., *.%(><>. 
NUMBERED RECEIPT 00,400, Mr.. 

George C. Woodkirk, Lowell, Ma..., 

SSOO. 
NUMBERED RECEIPT 88,005, Mr.. 8. 

•I. Wnitiit, Monterey, Cal., UglOO. 
NUMBERED RECEIPT 03,046, John 

Jeffer., Saline City, Clay Co., Ind., $50. 
NUMBERED RECEIPT 8I.O8O, 8. S. 

Froutz, New Franklin, Pa., S50. 
NUMBERED RECEIPT 46.080. Mr.. R. 

B. Mitchell, Arlington Height., Cook Co., 

111., S50. 
NUMBERED RECEIPT 85.050. Hiram 

Granger, Detroit, Mich., $50. 
NUMBERED RECEIPT 09,346, Emanuel 

Brown, Litchfield, Montgomery Co., 111., 

SI OO. 
NUMBERED RECEIPT 18,337, Marl- 

enne V. Jacob., llammonton, Atlantic 

Co., N. J., SI OO. 
NUMBERED RECEIPT 07,000, I.. A. 

Weyhurn, Trumanshurg, Tomjikln, Co., 

N. V., Ladle.' Gold Watch. 
NUMBERED RECEIPT 73,:«05, D. 

Haven .Smith. Staunton, Augusta Cii.,Va., 

Gent.' Gold Watch. 
NUMBERED RECEIPT 90.010, I.. D. 

Vincent, Otterville, Out,, Canada, Gents 1 

Gold lVatch. 
NUMBERED RECEIPT 75,051, Albert 

Derr, Platt.vllle. Shelby Co., O., Ladles. 

Gold Watch. 
NUMBERED RECEIPT 57,3'iO, Mrs. 

John Gaylord, Charlotte, Eaton Co., 

Mich., Grand Piano. 
NUMBERED RECEIPT 70.076, Robert 

F. Foil!., Litchfield, 111., Sliver Dinner 

Service. 
NUMBERED RECEIPT 77,469, Wm. P. 

Burton, Obion, Tenn., $30. 

t?*If you write to any of the above enclose a postal for 
answer. For further awards, see our paper. Sent Free. 




ATLAS mm 



WORKS 

NDIANAPOLIS, IND., U. S. A. 

MANUFACTURERS OF ^^_ 

STEAM ENGINES #*? 
and BOILERS, ill 

CURRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY ^SSIf 




Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. k. JOJfKS A RRO. Cincinnati, O. 

It is important to us that you mention this paper. 



ROOFING. 

for steep or flat roof s. Applied by ordinary workmen 
at one-third the cost of tin. Circu ars and samp es free. 
Agents wanted. T. NEW. 3:,' John Street, New York. 









KNOW THYSELF. 

A Great Medical Work on Manhood, 

Exhausted Vitality, Nervousand Physical Debility, Pre- 
mature Decline in man, Errors of Youth, and the untold 
miseries resulting from indiscretionsorexcesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
oneof which Is invaluable. So found by the author.whose 
experlencefor 23 years is such as pronably never before 
fell to the lot of any physician. 300 pages, bound in beau- 
tiful French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for ¥2.50, or th e money will be refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author b> the National Medical Association, to the 
officers of which he refers. 

This book should be read by the young for instruction 
and by the afflicted for relief. It will benefit all.— Lon- 
don Lancet. 

1 There is no member of society to whom this book will 
not be useful, wheth er youth, parent, guardian, instruct- 
or, or clergyman.— Amonauf. 

Addres/. the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases that 11 E A I have 
Im'Hed the skill of all other physicians" CHL a 
specialty. Such treated successfully TUVftCI E 
without an Instance of failure. I II I OCLr 



ON THE PROPERTIES OF WATER AND 

Ice.— Abstract o f a work b y Dr. Otto Petterson, contain- 
ing many new and valuable facts relative to the natural 
history of the waters of the globe. The waters of the 
Arctic Ocean and their composition. Experiments on 
sea water and the remarkable results obtained. The 
latent heat of fusion of fresh and salt ice. The chemi- 
cal composition of sea water ice. Why sea water is salt. 
Contained in Scientific America.* SUfclement. No. 
4UW. Price lOcents. To be had at this office and from 
all newsdealers. 



CrUDitr 1 Dm/FVTILEAND CLAY RETORTS ALL SHAPES. 

IT Hit, P|nlJ\.^ B0RGNER & 0' BRIEN «=-- 

23 12 ST. ABOVE RACE. PHILADELPHIA. 



CARTkADDLK I'A IIS. Outfit with full instruc- 
tions how to make them for $35. Address F. A. EVK- 
LETH, Cynthiana, Harrison Co.. Ky. Lock Hox 29. 



Wanted to purchase patents on Articles in Stationery 
line. Address J. P. Norton, 32 Brora field St. .Boston, Mass. 



si 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November 1 S» 1S70. 
For Wncadntii Road making. Ballasting of K;i ilroinls. Crushing Ores, use of Iron Furnnrps, 
etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn. 





les, Oil and full outfit with each.— 
(ruarunteed to be perfect. War* 
rimu-rl 5 vri.ru Don't pay double 
for machines no better, when you 
can try these before you pay a cent 
All late improvements. Runs light 
with little noise. Handsome and 
durable. Circuit.™ wltb hun> 
dredi of testimonial.* . free* 



GEo.~PAYNE A CO, 47 Third Ave., Chicago, 111. 



THE SUEZ CANAL -A GENERAL DE- 

scription of the work, illustrated with plan of the canal, 
plans of Port Siud and Sue?, harbors, and of the pro- 
jected alternative routes of ship traffic, transverse sec- 
tion of canal, and portrait of Ferdinand de Lessens. 
Contained in BOXKNTmc American Simmtjoiknt. No. 
400. Price 10 cents. To be had at this office and from 
all newsdealers. 



PORTABLE FORGES 



-Largest manufactory 
in the WORLD. 
EMPIRE PORTABLE FORGE CO., Cohoes, N. Y. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORLD. 

For Packing the Piston Rods and Vatve Stems of Steam Engines and Pumps. 
B represents that part of the packing which, when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing 1b made In lengths of about 20 feet, and of all sizes from H to 2 inches square. 



NEW 

John H . Cheevzb, Treaa. 



YORK BELTING & PACKING CO., 

Nos. 13 & IB Park Row, opp. Astor House, New York. 



mm% NjW IRON gLQW!h\ 





POSITIVE BLAST. 



IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNER8VILLE, IND. 

8. S. TOWNSEND, Gen. Agt.,2sCortland St., 9Dey St., 

COOKE * CO., Selling Agt3., 22 Cortland Street, 

JAS. BEOGS & CO., Selling Agts. 9 Dey Street, 

IWE-W YORK. 

SEND FOR PRICED CATALOGUE. 



A PATENT FOR SAI.K. - Address ANDERS 
I, ARSEN, Terrace, Box Elder Co., Utah. 



COPPER ALLOYS AMONG THE AN- 

cients.— A very Interesting paper by Prof. E. Iteyer, 
Ph.D., showing what alloys were known to the ancients, 
what was their composition, and for what they were 
employed. Characteristics of copper alloys. VVeapon 
bronzes. Casting the silloys. Hard bronzes of the an» 
cients. Summary of the alloys used by the ancients. 
Contained in Scientific Amkuioan Supplkmknt, No. 
404. Price lOcents. To be had at this office and from 
all newsdealers. 



PATENTS. 



MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific Amkhican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have -unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mtiun & Co. also attend lo the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels. Copyrights, 
Designs. Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN Sc CO., Solicitors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets, 
Waahinglon, D. C. 
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IJMtotfttefmrats. 



Inside I'uge, each insertion ... 75 cents a line. 
Buclt Page, each insertion --- Si. 00 a line. 

(About eight words to a line.i 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Diamonds #Carbon 




For alt kinds of 
Mechanical Purposes. 

Carbon fur Miiiig Drills 



A SPECIALTY. 

Best quality at the lowest 
price. 

The Oldest Established 
House in the U. S. 

J. DICKINSON. 
64. Nassau Street, 

NEW YORK. 



F, Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 

A. & F. BROWN, 43 Park Place, New York. 





a 



1 » 



a new mftinu am) non- 
ijftim; injector. 



Best Boiler Feeder 

in the world. 

Greatest Range 

yetoutained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

Also Pit lent 

EJECTORS 

OR 

Water Elevators, 

For Conveying 
Water and Liquid. 

Patent. Oiler*, Ltl- 
tirleatori*. etc. 

NATHAN MANUFACTURING COMPANY, 

Send for catalogue. 92 &. 94 Liberty St., New York. 




H.W.JOHMS' 



ASBESTOS ROPE PACKING, 

ASBESTOS WICK PACKING, 

ASIIKSTOS I'l.AT PACKING, 

asbestos sii i:.vrniN(;s. 

ASBESTOS GASKETS. 

ASBESTOS lilll.OING FELT. 

Made of strictly pure Asbestos. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York, 

Sole Manufacturers of n.W. Johns' Genuine 

ASBESTOS LMiUID PAINTS, HOOF 

PAINTS, HOOFING. STEAM PIPE 

AM) BOILEIt COVERINGS, 

FIKEI'ltOOF COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 



-wm. a. harhis, 

Providence, R. I.(l»nrli8t.),Sixmiiiute8'walkWest from station. 

Original and Only Builder of the 

HARRIS-CORLISS £ NONE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. PrlceSI.25. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.Ii. PRANK LIN.V.r.es't. J.I. ALLEN, Pres't. 
J. 11. PIERCE, Sec'y. 



D 



ORMAN'S PRINTING PRESSES 

BEAT THE WORLD. 

Send Stamps for Catalogue and state size ol 
Press wanted. Address J. F. W. DORMAN, 21 
German St.. Baltimore. 



Asbestos Lined Removable Covering, 

Made of Felt and Asbestos. For— _ 
use on STEAM BOILERS and BBS 
PIPES, Refrigerators, Meat 
Cars, Ice Houses, and HOT and 
COLD WATER PIPES. Easily applied by any < 
"EllS-SPENCE CO., 



Address CHALMI 

419 & 421 8th i 



it., New York. 




GAS ENGINES, 

Simple, Substantial, Safe, Economical. 

Half horse power will pump 500 gallons of water 100 feet 
high per hour with 25 feet of gas. 

POWER DETERMINED BY ACTUAL TEST. 

Call and see them, or for circulars and prices address 

THE CONTINENTAL GAS ENGINE CO., 

No. 331 BROADWAY, NEW YORK. 




JENKINS' PATENT VALVES, 

Gate, Globe, Angle, Check, and Safety. 

MANUFACTURED OF BEST STEAM METAL. 

^^""-acknowledged standard of the world. Have been in use since 1868, under all possible con- 
5 never have failed. 
Ap aid imposition, set' that valves are stamped " Jenkins Bros. 

& v*2Njamsr& bhos., 

5. , Street, New York. Send for Price List A. 79 Kilby Street, Boston. 



Mt PUMPS 

tion and for every purpose. 

Fire Pumps a specialty. Pumping 
returns from steam heating appa- 
ratus without the use of tanks or 
traps. Combined Pumps and Boil- 
ers for Railway Water Stations. 
Adopted by twenty-four leading 
R. R. lines. 

SMITH, VAILE & CO., 

Dayton, O. 
Send for descriptive catalogue. 




SCE MACHINES 

Of all sizes, from 

IO lb. per Hour to 
50 Tons per Day 

Binary Absorption System. 

ECONOMICAL,, 

SIMPLE, RELIABLE. 

Send for Circulars. 

Mamater Ironworks, 

16 Cottlandt St., 
NEW YORK, U. 8. A. 



Pyrometers. 



For showing heat of 
Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam. Oil Stills, etc. 
HENRY W. BULKLKY. Sole Manufacturer, 

14ft Broadway, New York. 



ROOKS ON BUILDING, PAINTING, 

" Decorating* etc. ForlC33 eighty-eight-page illus- 
trated Catalogue, mklress, inclosing three 3-cent stamps, 
WM. T. COMSTOCK, 6 Astor Place, New York. 



SPEAKING TELEPHONES. 



THE MIIKICW ItEIX 



W. H. FOKBES, 

President. 



I.PIIONH COMPANY, 

W. R. Drivi:r, Thko. N. Vail, 
Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent lias been sustained in the Cir- 
cuit on final hearingin a contested case, and many In- 
junctions and final decrees havebeen obtained on them. 

This company also owns and controls all the other 
teleplionic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private J -line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon apolication. 

Address all communications to the 
AMERICAN HEM, TELEPHONE COMPANY, 
!I5 Milk Street, llostoii, Mjish. 



INFORMATION 
For ITscvs of (Steam Pumps. 

Van Duzen's Patent Steam Pump 

CNp Packing or Oil, J Is 

Requires ] No Repairs or Skill, > Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid ; ever 
ready; no moving parts; all brass; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed ; not like cheap Pumps made 
of Iron; all sizes to 6 inch discharge; 

fnrices from $7 upward: capacities from 
Ions per hour. State for what purpose 
wanted and send for Catalogue of •' Pumps." 

VAN OUZEN dfc TIFT, Cincinnati, O. 





PORTABLE AND STATIONARY 

ENGINES AND BOILERS, 

5 to 20 H. P. Return Flue Boiler, large Fire Box, no 
sparks. Do not fail to send for circular to 

SKINNER & WOOD, Erie, Pa. 



SAW MILL GAUGE 




Address, TAYLOR MFG. CO. 

(Please Mention this Paper.) ChambersbUTg, Pa. 



RIH PAY to sell our Rubber Printing Stamps. Samples 
u " ' free. Tayloli Bros. & Co., Cleveland, Ohio. 



THE 1I0LLAN1> MTBItlOATOJl, VISlllLEl DROP 

Is guaranteed to be 

1. A perfect insurance 
against the cutting ol 
Valve-seats, Cylinder and 
Governor Vulvee o! the 
engine. 

2. It will pay lor itself 
id six months, in the saving 
of oil, coal, and packing. 

3. It will insure more 
epeedin the revolutions of 
tne engine, Bay from one to 
two strokes per minute, 
thus increasing the power 

of theengine. M'fM by Holland & Thompson, 211 River St., Troy, N.Y. 




THE NEW 

SOMBART 

PATENT 

Best motor for small powers— H to 1 actual horse power. 
Send for prices. So mb art Gas Engine Co., Hartford, 
Conn, New York Office, 215 Centre Street. 



Gas Engine 




a BARREL, KEG, 

HOGSHEAD, 




AND Fan and Stave Jointer. 

Chamfering. HoweJiug, 

ss^Mtog. stare MacMiery, 

jgwOver 50 varieties 
W&^mW manufactured by 



Head Rounding. 




i E.&B. HOLIES, 

Truss Hoop Driving. Bulla I O, N. Y. 





BOOKWALTER ENGINE. 

Compact. Substantial, Econom- 
ical, and easily managed: guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HORSEPOWER $240 00 

U4 " " 280 00 

6^ M " 355 00 

m " " 44000 

I3T" Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield. Ohio, 
or 110 Liberty St., New York. 



mmm 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N.J ., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances . 
Send for circular. 




SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcherever 
made. Planing 20 in. wide, 6 in. thick, weight 2,200 lb., 
$300; planing 24 in. wide, 6 in. thick, weight 2.G00 lb., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Hlind .Machinery a specialty. Correspondence so- 
licited. Rowley & Hermance, Willlamsport, Pa. 



El CCpnDCC Microscopes, Photograph c 
LbtfuUrCO Outfits for amateurs, Opera 
Glasses, Spectacles, etc. K. tfc J. BECK, 
Manufacturing Opticians, Philadelphia, Pa. 
Send for Illustrated Pi - ice Catalogue 





STEM WIN DING 5r , iBr M Rr 1 



Look, 

any 
Till, Desk, Drawer, or Closet. Owner 
may use either 1, 2, 3, or 4 of its 50 numbers. 
Millions of changes equally possibleand easy. 
Security unrivaled. Simple, durable, nickel 
plated. Send $2.50 for sample by mail, or 
stamp for Illustrated List of Locks, Tills, and 
Padlocks. J). K. Miller Lock Co., Phila., Pa. 



KWILSON'S 

LIGHTNING SEWER ! 

Two thousand stitches a minute. The only 
absolutely firmt-cl ass Serving Machine In the 
world. Sent on trial. Warranted 5 years. 
Send Tor Illustrated Catalogue and Circular 
B. Accents Wanted. THE WIL80N SEW- 
ING MACHINE CO., Chicago or New York. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
byEA^LE ANVIL WORKS only, Trenton, N.J. 



METAL WORKING 

MACHINEEY 

LATEST IMPROVEMENTS. 
GOULD & EBERHAKDT, 



B^"Send P. O. address, and you will 
receive, by mail, post-paid, 8 large 
specimen pitges of beautiful De- 
corative Designs, &c. Show them to 
. friends (if you like), and we will pay 
you liberally for your trouble. Either sex. Address, 
Building Association (Decorators, <kc), Box 2702, N.Yj 




50 



Large New Gold, Silver, etc., Chromo Cards, no 2 
alike, name on, 10c. L. Jones & Co., Nassau, N. Y. 




WITI 1ERB5T, RUGU ft BICHA RDSON. Manufacturers 
ol 1 atent \Vqod Working Machinery of every deserip- 
f I0I i; facilities unsurpassed. Shop formerly occupied 
by B. Bail & (,o., Worcester, Mass. Send for Catalogue. 




Wiley <& Russell Mfg. Co., Greenfield, Masa, 




Shinier Cutter Heads 

10,000 SOLD 

work Car Siding, Flooring 
Ceiling, and Ship 
Lap. To Mould 
Doors, Sash, and 
Blinds. Cope 
Heads to match. 
Shinier & Co., 
Milton, Pa. 





EVERY USER OF MACHINERY 

SHOULD LEARN 

How to Use Loose Pulleys. 

Useful information on this subject 
is given in our "Catalogue No. 55.' 1 
Sent free to any address. 
Van Dozen & Tift, Cincinnati, O. 



PROSPECTING MINERAL LANDS.A SPECIALITY. 

CYLINDRICAL SECTI0NS0R CORES OBTAINED THE WHOLE 
DISTANCE BORED. C^J^RTESIAN WELLS 
BORED BOUND AND STRAIGHT ADMITTIN G-r«\\ 
A LARGER PUMP AND CASING IN PROPORTION! 
I TO SIZE OF HOLE THAN BY 
ANY OTHER PROCE SS^ ; 
1 ESTIMATES GIVEN P*7rX * 
[AND CONTRACTS .*ll| r 



I DRILL CO. 

B0X«r23P0TTSVILLEPA. 

MANFTRS.0F DIAMOND DRILLS- 
f KaRS.AU 11 KIND'S OW ^r- 




MAGIC LANTERNS 



And STEREOPTICONS, all prices. Views illustrat- 
ing every subject for PUBLIC EXHIBITIONS, etc. 

ty" A profitable business for aman with small capital. Also 
Lanterns for home amusement. lKUpage catalogue free. 
McAlv LISTER, Mfg. Optician, 4i» Nassau St. ,N.Y. 



Emerson's NewiS^Book of S A W S 

More than 100 illustrations, 112 pages. * 50,000 * 
Every rule given that will enable its A Aew ■*»- 
Headers to overcome every difficulty, and XJV Edition \ir 
Sawyers instructed in hanging, truing, " for 1384 »» 
Or straightening and running all kinds of Q A \\T U 
Never failing of success. Now ready for u ■** ,f w 
fur ' 



'Send your full address to 

Eineruon, Smith & Co. 



[FREE distribution. 
, lieaver Fulls, Pa. 



SOITHWARR F0U1VDRY & MACHINE COMPANY, 
430 Washington Avenue, Philadelphia, 

Engineers & Machinists, 

Blowing Engines ami Hydraulic Machinery. 

Sole makers of the 

Porter-Allen Automatic tut-off Steam Engine. 




OF THE 

FOR 1884. 
The Most Popular Scientific Paper hi Hie World. 

Only $3.20 a Year, including postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Renders find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—b2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollar* and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri, 
can will be supplied gratis/or every clubof five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order. Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

1^£TJ2>T^T <Sc CO., 

261 Broadway, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 



PRINTING INKS. 

'"pHE "Scientific American" Is printed with CHAS. 
_L ENEU JOHNSON & CO.'S INK. Tenth and Lorn- 
bard Ste. Phila., and 47 Rose St., opp. Dnane St., N. Y. 
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